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NOTES BY THE EDITOR 

OX THE 

PROGKESS OF SCIENCE FOR THE TEAR 1857. 



The Eleven^ Meeting of tlie American Association for the Promo- 
tion of Science was held at Montreal, commencing August 12th. The 
president elect, Professor J. W. Bailey, having died during the year, 
the vice president. Professor Caswell, of Brown University, was the 
acting President. The number of members in attendance was as largo 
as at any previous meeting. Mr. Ramsay was received as delegate 
from the Greological Society of London, and Ikir. B. Seeman, from the 
Linnaean Society of Ixjndon. 

The whole number of Papers presented was 109 ; 40 in the section 
of Physics and Meteorology ; 45 in Geology and Natural History ; and 
24 in Ethnology, Chemistry, Statistics, etc. 

A biographical memoir of Mr. William C. Redfield, the first presi- 
dent of the Association, was read by Professor D. Olmstead, and one 
of Professor Bailey, by Dr. A. A. Gould of Boston. 

The following officers were elected for the ensuing year: — Prof. 
Jefiries Wyman of Cambridge, President ; Prof J. E. Holbrook of 
Charleston, S. C, Vice-President; Prof Chauvenet of Annapolis, 
General Secretary ; Dr. A. S. Elwyn, Treasurer. The invitation of 
the Maryland Institute and Historical Society, of that State, to the 
Association to hold its next meeting at Baltimore, was accepted, and 
the last Wednesday of April, 1858, fixed upon as the commencement 
of the session. 

The Association appointed a Committee, consisting of Messrs. James 
Wynne of New York City, E. B. Elliott of Boston, and Franklin Hough 
of Albany, to report a plan for a uniform system of Registration of 
Births, Deaths, and Marriages, applicable to the United States. This 
Committee have, since the adjournment of the Association, issued a 
circular, calling for information and suggestions, in which they say : — 
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The nacesaty for such a mBasure, fo meet tlie growing demands of 
ts application to vital statiiities, and Ibe focilitiea which it 
would aflbrd in establishing legal evidence in courts of justice, are of 
too obvious a character to need enforcing by argument. The sueceas 
with whieh systems of re^stration have been employed in Europe, 
and the gratifying results that have attended their application in Eome 
portions of the United States, lead to the liopc that the time is not 
distant when we may have throughout the Union a praclical and thor- 
ough system, accarale in its details and comparable in its results. " 

The Twenty-seventh annual inoeting of the British Association fbr 
the Advancement of Science, was held at Dublin, Ireland, in August, 
1857, Dr. Lloyd in the ehair. The meeting waa one of the most buo- 
cessful in the annals of the Association, and many papers of great J 
value wore presented. 

The meeting for 1858 waa appointed to he held in Leeds. Pro£ 
Owen, being the President elect. The honor was offered to Dr. 
Whately, Archbishop of Dublin, but he declined it on the ground that 
his stale of health would not allow him to undertake any duties be}'ond 
those of his archi episcopal office. For 1859 a suggestion in favor of 
Aberdeen was warmly entertained, and it was agreed to invite Frince 
Albert to be the President for that year. 

The following resolutionB, affecting the general interests of science, 
were passed at this meeting of the AESociatiou : — 

Beaolvod, That a Committee bo appointed to express to the Gov- 
ernment the wish of the British Association that self-recording Ane- 
mometrical Instruments should he established on some of the islands 
of the Atlantic Ocean, in aid of the Mcteorolo^cal Observations now 
being carried on on ship-board under the direction of the Meteorolcg- 
ical department of the Board of Trade. 

That application be made to Government to send a vessel to examine 
and survey the entrance to the Zambesi River in South Africa, and 
to ascend the river as far as may he practicable for navigation. 

Tiiat application be made to Government to send a vessel 
vicinity of Mackenzie River, to make a. scries of magnetic observations 
with special reference to the determination of the laws now known to 
rule the magnetic storms. 

It having been found that the application of science to the improve^ 
ment of steam-shipa has been impeded by the difficulty of obtai 
the necessary dala from the present registration, — Resolved, that ^ 
Committee he appointed and authorized to communicate, if necessary,' 
with the Board of Trade on the subject. 

The Bay Society held its Fourteenth Annual Meeting during the 
meeting of the British Association at Dublin. Mr, Babington, of 
Cambiidge, was in the choir. The £«port atatflCthat the memberB for 
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1856, had received Prof. Allman's monograph of the British Fresh- 
water Polyzoa. Great praise was bestowed by the Council on the 
author and artist of this work. This year the members are to have 
for their subscription a work by Prof AVilliamson on the British For- 
aminifera. Prof Huxley's work on the Oceanic Hydrozoa is promised 
for 1858-9. 

Among the Geographical Expeditions now, or recently in progress, 
we may mention the following : That of Lieuts. De Crespigny and 
Forbes of the British Kavy, in the interior of Borneo ; and that of 
Major Burton, (the Pilgrim to Mecca,) and Capt. Speke, in Eastern 
Africa ; the latter carry with them a portable iron boat, and hope to 
reach the Lake Ngassi. 

The expedition fitted out in England for the purpose of exploring 
both branches of the Niger, by the steam propeller Dayspring, in 
charge of Dr. Baikie, R. N., left the Binue or Kowara river for the 
Niger, on the tenth of July, and has since been heard from in the far 
interior. The expedition is composed of fifty Kroomen, twenty-five 
natives of the countries bordering on the Niger, and fourteen Euro- 
peans, including a naturalist, botanist, and engineers. It is the inten- 
tion to form trading posts on the banks of the river at the most eligible 
situations for the collection of cotton, shea, outter and other productions 
of the interior, provided the climate offers no insuperable obstacles. 

Another expedition is now exploring the Congo river. It is com- 
manded by Ladislaus Magyar, of the Portuguese army, accompanied 
by men of science. His orders are to make a full survey of that 
stream. 

A scientific expedition for the exploration of the Colorado river of 
the West, has been recently sent out by the U. S. Government, under 
the charge of Lieut Ives, commandant, and Dr. J. S. Newberry, Geol- 
ogist. 

Sir R. I. Murcheson, in his annual address, for 1856, before the 
Geographical Society, (G. B.) called attention to a region in British 
North America, including at least 112,000 square miles, extending 
from the head waters of the Assiniboine river to the foot of the Rocky 
Mountains, and from the northern branch of the Saskatchewan to the 49 th 
parallel of latitude, which has remained almost completely unexplored. 

Since then, an expedition under the auspices of the British Govern- 
ment, commanded by Mr. Palliser and Lieut. Beakston, R. A. has 
been sent out to explore the above mentioned territory. The chief 
objects of the expedition are, First: to survey the water parting be- 
tween the basins of the Missouri and Saskatchewan ; also the course of 
the south branch of Saskatchewan and its tributaries. Secondly : to 
explore the Rocky Mountains, for the purpose of ascertaining the 
mostsoutherly pass across to the Pacific within the British Territory. 
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Thirdly : To report on tlio natural features and gnnrral capabilitiee of 
the country, and to construct a map of llie routes. 

At the last dates received, July 1857, the party were en route to the 
Saskatchewan river, previous to -winteriDg at Carlton House Fort. 
The correspondence of Mr. Palliaer, communicated to the Geograpli- 
icai Soi;iety describes the falls of Kakalaka, on the White Fish river 
as iiner in some respects than those of ^Niagara, being upwards of 171 
feet in heiglit. The volume of water, however, is much lesa. 

The London Literary Gazette publishes the following resume of the 
botanical researches and investigations which have recently been under- 
taken, or are now in progress under the auspices of the Government 
of Great Britiun : —^ 

1. Mr. Milne, Botanist to the Survejnng Voyage of CapL Denham, 
in H.M.S. Herald, is still pursuing his rusearchcs in the South Seaa, 
and especially among the Fejee Islands. 

2. Dr. II. Fred. Mueller, the able and indefatigable Government 
Botanistof Victoria, received the appointmentof Botanist to Uic Ovei^ 
land Expedition in North Australia, under the command of Mr. Greg- 
ory. This arduous journey has been happily accomplished In the 
moat aatiafactory manner. Dr. Mueller baa safely returned with his 
collections, and Bome account of them will appear in the " Journal of 
Botany." Ilis expenses were bome by the Australian government 

3. Vancouver's Island and the adjacent coasts of North- West Amer- 
ica. Cnpt Eichards, R. N., has lately sailed in H.M.S. Plumper, tor 
Jie purpose of surveying these countries, which have attracted no 
small degree of attention since the boundary line between the United 
States territories and the British possessions in Norih America has 
been so fully discussed, and we believe setded. Although no botanist, 
or express botanical collector, has been attached to the survey, the 
Bsaslant-sni^eon, Dr. Campbell, and some of the officers, will exert 
themselves to collect plants; and we know also that a free passage, 
and every assistance and facility for herborizing on shore, will be '' 
offered to a collector, now expected to be at San Francisco, and w)i»J 
has been invited to join the survey. Vancouver's Island, of very '■ 
great extent, is said to abound in pines and forest trees. 

4. Mr. Barter, one of the very intelligent gardeners of the Begent's 
Park Garden, has been appointed by (he Admiralty to accompany Dr. 
Baikie, R N., in his present ascent and survey of the Kwdra and 
Binuc (formerly considered the Niger and TsJdda) ; and from Dr. 
Baikie's famiUarity with that river there is reason to expect that gi ~ 
opportunitieB will present themselves 
this part of tropical Africa, wliich has bee 
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GrOTemment to the Emperor of Japan, it was thought by the Admiralty 
might be a means of afibrding facilities for a botanist to penetrate into 
that little-known country, and they generously offered a passage to a 
botanical collector, should the Royal Ganlcns deem it expedient to 
send one. Mr. Charles Wilford, of the Botanical Gardens at Kew 
was therefore appointed, and has entered upon the duties of his office. 
Mr. W., when his time for remaining in Japan shall have expiretl, will 
be attached to II.M.S. Actceon, for the survey of the coasts of Northern 
China, and especially Eastern Tartary (or Mantchouria), a terra incog- 
nita we believe to the European botanist, and likely to yield a very 
rich harvest 

6. The sixth and last botanical mission we have to notice, is that 
which is exploring the south-western territories of the British posses- 
sions in North America. The expedition is accompanied by a scien- 
tific staff, and the object is to make researches in the little known 
parts of British North America, especially among the Rocky Mountains 
and towards the United States boundary line, in about latitude 48«*. 

Much pf this country is only known to the Canadian voyageurs and 
Indian hunters; but by far the most interesting region will be a new 
route across the Rocky Mountains, between the United States boundary 
and the present only practicable route of the voyageurs, in about 55® 
N. lat Here the country will be wholly new, and it is hoped the 
expedition will receive instructions to prosecute their researches as far 
as the West coast at the Gulf of Georgia, or Straits of De Fuca of 
the Pacific Ocean. ■*.. -^. . • 

During the past year a new expedition, fitted out by latly Franklin, 
and under the charge of an experienced Arctic voyageur, Capt M*- 
Clintock, has sailed in search of the lost navigators. 

A glance at any recent map of the Arctic regions shows that nearly 
the whole area east and west of the outlet of the Fish River has been 
swept by Government searching expeditions. Apart, then, from the 
feet that Esquimaux reports point to a very limited locality where the 
great Arctic mystery lies concealed, we are warranted in hoping that 
a search -within an area embracing not more than 3 70 miles of coast, 
may be rewarded by the discovery of the Erebus and Terror. Capt. 
M*Clintock proposes to make his way down Prince Regent's Inlet, and 
thence through Bellot's Strait to the field of search ; or, should the ice 
permit, to proceed direct to it by going down Peel Sound, which he 
has good reasons for believing to be a strait. If prevented by the ice 
from passing through Bellot*s Strait, or going down Peel Sound, he 
will abandon the idea of taking his ship through these channels, and, 
leaving her in safety in Prince Regent's Inlet, will proceed to search 
for the Erebus and Terror, by sledging parties. Capt. M'Clintock's 
primary object will, of course, be the rescue of a single survivor of the 
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Franklin Expedition, ir nno slioulil osist, as recent rcporla brought 
Isonie Ijy whaling uaptaina would tend to show may possibly he the case. 
Second])-, the discovery (tnd rostoration of any doiiiiments or relics ap- 
pertaining to the lost KxpedJtion ; and, thirdly^, the verlficatioi) of the 
course taken by the Fraoidin Expedition, and confirmation of tlie re- 
port brought homo by Dr. Hae, to the effect that m the early upring 
of 1850, a party from the Erebus and Terror landed a boat on King 
"William Land, — ^a fiiet -whieh in itsell' establishes the priority of tho 
discovery of a North-West Passage by Sir John Franklin. The lo- 
cality to be searched is in the immediate vicinity of the North Magnetic 
Pole, one of the most interesting spots on the face of our ^obe, whiclifH 
however, it will be remembered, is not stadonary. "With the view rf "I 
taking advantage of the opportunities thus presented for magnetical 
investigations, the Cotmeil of the Eoyal Society voted <t sum of money 
for the purchase of mi^etical and meteorological instruments; and 
committee, consisting of distinguished physicists, liave supidicil Capt 
M'Clinlock with desiderata in m^Tietism and meteorology, while Sit' 
W- Hooker and Dr. Hooker have furnished instructions respecting bo-V 
tanical collections, and supplied Ward's cases for tho growth of 
lent vegetables. 

Tho following is a sununary statement of the recent geographicid;' 
surveys planned or executed under the authority of the Bassian dof-* 
emment during the last few years :— 

The most important has been tlie exploration of the Atnour Bivet^' 
This vast river, which flows through Chinese Tartarj', has not hitherto 
been surveyed, and is very loosely located on even tho best maps. It 
rises in the mountains of Siberia, east of Lake Baikal, and flowg east- 
wardly through the immense district of Mantcbouria into tho Sea of 
Ocholsk, in fiily-three degrees north latitude. Its length is 2,200miles, 
being about as large as the iiUlBsiBsippi. An exploration and scientific 
survey has been mode of Lake Baikal, the lai^est body of fresh water 
on the Asiatic continent. It is situated in Southern Siberia, betwi 
latitude fifty-one degrees and fifty-six degrees north, and between li 
gitude 103 degrees and 109 degrees east. It is about 370 miles 
length, forty-five miles average width, about 900 miles circuit — 
■what larger than Lake Erie. Its depth is very remarkable, as it is 
surrounded hy high mountains. The River Angoria, its outlet, joins 
the Yenisei Biver, and flows north until it reaches the Arctic Ocean, 
making, in its total length, another of the great rivers of the world^-^ 
some 2,G00 miles. Through its channel an immense volume of 
is emptied into tho Bay of Yenisei, and thence into the Sea of Kars^ 
in north latitude seventy-tliree degrees, east longitude eighty-fi' 
grees, being six degrees llilrty minutes within the Arctic circle. Ow- 
ing to its Arctic ontlet it is rendered idtpracticable commercially, at i 
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though it IS the largest river flowing into the Arctic seas from either 
continent. A survey of the valley of the IVIaniteh and of the fishe- 
ries of the Caspian Sea has been made by M. Baer. The river Man- 
iteh is 315 miles in length, empties itself into the Don, and so finds its 
way to the Sea of Azov. 

A geographical and scientific survey of the southern portion of 
Eastern Siberia is now under way, under the supervision of M. Ous- 
oltsefF. Greographical detail in relation to this region has hitherto been 
little more than a blank. 

During the past year intelligence has been received of the murder 
of Dr. Vogel, the successor of Dr. Barth, in his explorations in Cen- 
tral Africa. The most authentic accounts relative to his fate, have 
been obtained through the English Consul at Khartoum, Upper Nubia, 
from an envoy of the King of Darfur to the Pacha of Eg}'pL Accord- 
ing to his statement. Dr. Vogel (Abdul Wahed) " had departed from 
Bomu for Berghami, where he was well received, and after having vis- 
ited all localities as he wished, he proceeded to Madagu, and from 
thence passed to Boi^, that is to say, Waday, where he met the Viz- 
ier of the Prince of Waday, named Simalek, who treated him well. 
He afterwards entered the interior of that province to the capital city, 
called Wara, where the Prince Seiaraf, so called Sultan of Waday, who 
is now paralytic, resides ; but in the neighborhood of Wara there is a sa- 
cred mountain, the ascent of which is prohibited to all persons. Abdul 
Wahed (Dr. Vogel), whether informed of this or not, ascended this sa- 
cred mountain, and when the prince learned it he ordered him to be 
put to death, and so it was." 

The recent progress of Astronomical Science is thus sketched by 
Dr. Lloyd, the last President of the British Association, in his inaugural 
address. — The career of planetary discovery, which began in the first 
years of the present century, and was resumed in 1845, has since con- 
tinued with unabated ardor; and since 184G not a single year has 
passed without some one or more additions to the number of the plan- 
etoids. The known number of these bodies is now fifty. Their total 
mass, however, is very small. The diameter of the largest is less than 
forty miles, while that of the smallest (Atlanta) is little more than four. 

These discoveries have been facilitated by star-maps and star-cata- 
logues, the foimation of which they have, on the other hand, stimu- 
lated. Two very extensive works of this kind are now in progress — 
The Star-Catalogue, of M. Chacomac, made at the observatory of 
Marseilles, in course of publication by the French Government ; and 
that of Mr. Cooper, made at his observatory at Markree, in Ireland, 
which is now being published by the Royal Society. It is a remarka- 
ble result of the. latter labor, that no fewer than seventy-seven stars, 
previously catalogued, are now missing. This, no doubt, is to be as- 
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cribed in part to (be errors of former obaervationH ; but it seems rea- 
sonablo to suppose that, to some extent at least, it is the result of 
clianges actually in progPEsa in tlie Sidereal System. The sudden ap- 
pearance of a new fixed star in ibe heavens, its subsequent change of 
lustre, and its final disappearance, are phenomena wliith have at all 
times attracted the attention of astronomers. About twenty such have 
been observed. Arago has given tie liistory of the most remarkable, 
and discusEO'l the various bypotbeses which have been offered for their 
explanation. Of these, the most plausible is that whidi attributes the 
1 phenomenon to unequal brightness of the faees of the star which are 
pruseiitod Bncceaavely to the earth by the star's rotation round its axis. 
On this hypothesis the appearance should be /leri'iNdc. M. GoIdBchmidt 
has recently given support to this explanation, by rendering it proba- 
ble that the new star of 1603 is the same whose appearance was vo- 
corded in the years 393, 798, and 1203. lis period in such case is 
405i years. 

The greater part of the celestial phenomena are comprised in the 
movements of the heavenly bodies and the configuration depending on 
them; and tbey are for tbe most part reducible to the some law of 
gravity which ^vema tbe planetary motions. But there are appear- 
ances which indicate tlie operation of other forces, and which, there- 
fore, demand the attention of the physicist — although, from their na- 
ture, they must probably long remain subjects of speculation. Of these, 
the spiriform nebulte, discovei'od by Lord Rosse, indicate changes in 
the more distant regions of the universe, to which there is nothing en- 
tirely anah^uB in our own system. These appearances are accounted 
for, by an able anonymous writer, by the action of gravitating forces 
combined with the efieets of a resisting medium — tbe resistance being 
supposed to bear a sensible proportion to the gravitating action. The 
constitution of the central body of our own system presents a nearer 
and more interesting subject of speculation. Towards the close of the 
last century many hypotlieses were advanced regarding the nature and 
oonslitution of the sun, all of which ^rcod in considering it to be an 
opaquobody, surrounded at some distance by a lominons envelop. But 
the only certain fiict which ha^ been added to science in this de- 
partment is the proof given by Arago that the light of the sun ema- 
nated (not from an incandescent solid, but) from a gaseous atmosphere, 
the light of incandescent solid bodies being polarized by refraction, 
wbila the light of the sun, and that emitted by gaseous bodies, is un- 
polarised. According to the observations of Schwabe, whieh have 
been continued without JutermisMon for more than thirty years, the 
m^nitude of thu solar suiface obscured by spots increases anil de- 
creases periodicfdly, the length of the period being eleven years and 
fbrty days. This remarkable fact, and the relation which it appears to 
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bear to certain phenomena of terrestrial magnetism, have attracted 
firesli interest to the study of the solar surface ; and upon the suggestion 
of Sir John Herschel, a photoheliographic apparatus has lately been es- 
tablished at Kew, for the purpose of depicting the actual macular state 
of the sun's surface from time to time. It is well known that Sir Wil- 
liam Herschel accounted for the solar spots by currents of an clastic 
fluid ascending from the body of the sun, and penetrating the exte- 
rior luminous envelop. A somewhat different speculation of the same 
kind has been recently advanced by Mosotti, who has endeavored to 
connect the Phenomena of the solar spots with those of the red protub- 
erances which appear to issue from the body of the sun in a total eclipse, 
and which so much interested astronomers in the remarkable eclipse 
of 1842. Next to the sun, our own satellite has always claimed the 
attention of astronomers, while the comparative smallness of its dis- 
tance inspired the hope that some knowledge of its physical structure 
could be attained with the large instrumental means now available. 
Accordingly, at the Meeting of the Association in 1852, it was pro- 
posed that the Earl of Eosse, Dr. Kobinson, and Prof. Phillips be re- 
quested to draw up a Report on the physical character of the moon's 
surface, as compared with that of the earth. That the attention of 
these eminent observers has been directed to the subject, may be in- 
ferred from the communication lately made by Prof. Phillips to the 
Royal Society on the mountain Cassendi, and the surrounding region. 
But I ana not aware that the subject is yet ripe for a Report. I need 
not remind you that the moon possesses neither sea nor atmosphere of 
appreciable extent. Still, as a negative, in such case, is relative only 
to the capabilities of the instruments employed, the search for the in- 
dications of a lunar atmosphere has been renewed with fresh augmen- 
tation of telescopic power. Of such indications, the most delicate, 
perhaps, are those afforded by the occultation of a planet by the moon. 
The occultation of Jupiter, which took place on the 2d of January, 
1857, was observed with this reference, and is said to have exhibited 
no hesitation, or change of form or brightness, such as would be pro- 
duced by the refraction or absorption of an atmosphere. As respects 
the sea, the mode of examination long since suggested by Sir David 
Brewster is probably the most effective. If water existed on the 
moon's surface, the suu's light reflected from it should be completely 
polarized at a certain elongation of the moon from the sun. No traces 
of such light have been observed ; but I am not aware that the obser- 
vations have been repeated recently with any of the larger telescopes. 
It is now well understood that the path of astronomical discovery is 
obstructed much more by the earth's atmosphere than by the limita- 
tion of telescopic powers. Impressed with this conviction, tl\o Asso- 
ciation has, for some time past, urged upon Her Majesty's Government 
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the scientjfi.(; importaofe of establialiiiig a largo rellector at 
vatcd station in tlio Southern Hemisphere. In the mean timo, and to 
□ (as it were,) a snmplo of the results which might ho eipetled from 
■e B}-st«matic search, Prof. Piazzi i^myth undertook, last summer, 
the task of transporting a large collection, of iustraments to a high point 
on the Peak of Tenorifle. Ilia Btations wore two in number, at the 
alUtudea above the sea of 8,840 anil 10,700 feet respeclivelj-; and the 
astronomical arlvantagca gained may be inferred from the fact, that 
the heat radiated from the moon, whii;h has heen so often sought for 
in vain in a lower region, was distinctly perceptible, oven at the lower 
of the two stations. 

The theory and observations of the Rev. Mr. Jones, U. S. N., re- 
specting the zodiacal light, have been puhliuhcd in full during the past 
year, in one of the volomea of the report of the U. S. Japan Expedi- 
tion, and additioual condnnatory observation! made in IS57 in Quito, 
S. A., by Mr. Jones were also presented to the American Association. 
The views of Mr. Jones, while they have received the sanction of 
many astronomKra and physicists, are strongly opposed by others, and 
some rery cogent statements in opposition, founded on long continued 
observalions, have heen brought forward by Capt. Wilkes, U. S. N. 
They do not, moreover, seem to find favor with European astrono- 
mers, and Prof. Piazzi Smyth, in a recent paper before the Itoyol 
Society, after opposing the theory, as published in his Japan Expe- 
didon Report, closes by saying, that ho does not think Mr, Jones ever 
saw the zodiacal light at all. 

Father Secchi, the well-known astronomer of Kome, is continuing his 
tesearchcs to determine tlie rotation of the third satellite of Jupiter ; the 
spots upon it are very visible, but it is not easy to get two observations 
by which to ascertain the rate of motion in any one evening. Ue re- 
ports a difference in the featuresof Jupiter from last year. The lowest 
apparent inferior belt " is a perfect assemblage of clouds, and below 
this is a very fine line of a yellow color, which appears like a micro- 
scopic thread stretched across the planet." 

As regards the surface of the moon, on which he has, of late, bestowed 
much attention, he thinks he may pronounce tlio nature of such lunar 
regions as he has explored (at a distauce), to be similar lo that of 
volcanic regions on the earth. 

A reward of $500, having been offered during the past year, through 
one of the public newspapers of Boston to any one who could exhibit 
in. the presence and to the satisfaction of certain Professors of the 
Natural Sciences in Harvard University, any such marvellous phenom- 
ena as were commonly reported by Spiritualists as having transpired 
in the presence, or through the agency of certain persons designated as 
"mediums," — and the offer having been accepted liy the defenders 
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of the reality of the so-called spiritual manifestations, a somewhat 
lengthy inyestigation was entered into. The parties in question em- 
braced four scientific gentlemen from Cambridge, a number of the 
most celebrated mediums from different sections of the country, and a 
few observers, friends of both parties. The published awanl of the 
Committee was as follows : — " The Committee decide that the party 
accepting the challenge having failed to produce before them an agent 
or medium who " communicated a word imparted to the spirits in an 
adjoining room,** " who read a word in English written inside a l)ook 
or folded sheet of paper," who answered any question " which the 
soperior intelligences must be able to answer," ** who tilted a piano 
inthoat ioaching it, or caused a chair to move a foot ; " and having 
filled to exhibit to the Committee any phenomenon which, under the 
-widest ladtode of interpretation, could be regarded as equivalent to 
eidier of these proposed tests, or any phenomenon which recjuircd for 
its prodnction, or in any manner indicated a force which could tech- 
[j be denominated Spiritual, or which was hitherto unknown to 
. or a phenomenon of which the cause was not palpable to the 
CoDDnttee, is, therefore, not entitled to claim the proposed premium 
of $500. 
*" It is die opinion of the Committee, derived from observation, that 
with spiritualistic circles, so called, corrupts the morals 
the intellect. They therefore deem it their solemn duty 
to 'vam the community against this contaminating influence, which 
k tends to lessen the truth of man and the purity of woman." 
The defenders of the reality and truth of the " Spiritual phenom- 
a * oo the other hand assert that the investigation was conducted 
St. and in such a way as to prevent any successful issue on their 
s.* As regards the two conclusions, the least that can be said is, 
poblie is about evenly divided in their judgments. It is much 
H jtt regretted that the investigation should have thus resulted, and 
Committee, while charging imposture and delusion should fail 
it beyond a doubt, or possibility of error. 
Tie A initial Prizes awarded by the French Academy for the past 
principally as follows : * — 
prize for mathematical science was given to a German, 
TTTTgner, for his Researches on complex numbers consisting of 
Of nnify and of whole numbers. One of the grand prizes in 
science was given to Professor Bronn at Heidelberg, for an 
c worit made in reply to the following questions: — 1. What 
laws of distribution of fossil organizc<l bodies in the different 
T strata as regards their order of superposition. 2. What as 

Scrired |h>m the foreign correspondence of Silliman'f JoonuU. 
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to tiieir Euccessivc or simultaneous appearance or disappearance. 3 
What the reladoQS which exist between the present condition of the 
oi^anic kingdoms and that of earlier lime. 

Another prize, which had been lield out erer since 1 847, was given 
to LerebouUet, Professor of Zoology at Strasboui^. The aubjetl was 
the following; To establiah, by siudi/ing ihe development of the embryo 
in two species, taken one front among the Vertebrala, and the other, either 
from Ihe Molluiica or Articulata, Ihe fcoais for cmnparalive embn/olo/jj/. 
The snbject was one requiring long inTesdgation, and the Academy 
awarded a medal of gold, valued at 3000 francs. 

The prize in Experimental Phyaiolcgy was divided between Messrs. 
Waller, Davaine and Fabrc ; the first, for his experimenta on Ihe 
ganglions of Ihe rachidian tierves; the second, for hia experiments on 
the AaguUlula TrUici; the third, for researches on the action of the 
poiton of the Cereerh (Hijmenopteraus insects) on l!ie nervous ganglion- 
ary syatem of insects. This is not the place to analyze the interesting 
researches of these phyaiologiata. But we may say however that M. 
Fabre brought ont the fact that the larves, with which the insects of 
the Cerceris family provision their nests for the nourishment of tlioir 
own young, are struck with a kind of paralysis, which permits of their 
living for a long time white depriving them of the faculty of feeling 
or moving. This species of anKsthetic condition is produced by the 
puncture of one of the thoracic ganglions by the sting of tho Corceris; 
and M. Fabro has succeeded in producing this condition at will by 
introducing a little ammonia into the nervous ganglionary system, an 
effect which be has repeated in other insects. 

As usual, tho Academy found nothing to compensate or enc^ourage 
in physics, chemistrj-, or in minerali^-, if we except a prize of 2500 
francs given to M. Suhroetter for the discovery of thu isomeric state 
ctf red phosphorus. 

The commission on prizes in medicine distributed upwards of 
B0,000 francs. The principal recipients were : — 

Dr. Simpson of Edinburgh, who, as stated by Mr. Flourens, first 
introduced chloroform into anatsthesis for surgical operations. 

Dr. Middledorp of Vienna (AustriaJ for the application of the 
galvano-caustic in certain surgical operalions. 

M. BroiBn-Sequard, for having shown that various Jesiona of the 
spinal marrow in the Mammalia, may be followed aiter some weeks by 
aconvuhnve epileptiform affection, produced either spontaneously or 
by excitation of the ramifications of t!ie fifU) pair of nerves on tlie side 
(^prresponding to that of the lesion. 

Mr. Delpeach, for making known the accidents occuring among 
workmen in the India-rubber buaiiess from the inhalaliou of sulphuret 
pf carlwn. 



y The Cuvierian priio, wiicL is assigned cvcrv three years to the 
kntfaor of works in Natural Ilistoty, was given to Prof. KiiL'bard Owen, 
Lore than twenty years, through works of great number and 
levated character, has contribnted largely lo comparative anatomy 
ind paliBontologj'. This prize waa first given to Prof. Agssaiz for liis 
ark on fossil fishes, and the second time to Pro£ Miiller of Burlin, 
r his researches on the Etructore and development of Echinodemis. 
la aeon that in this year, as in others preceding, foreign men 
r af science have taken a large part of the prizes, a fact highly honor- 
able to the Academy of Sciences, abowiag that a right to its munificence 
does not rest in being a Frenchman, bnt in being worthy of it through 
actual labors. 

The number of well-endowed Meteorological Observatorien is grad- 
ually jncrearing. The Pope has recently authorized the fomiatiou of 
one at Some, and has contributed liberally towards the expense of 
constructing it and of providing it with the necessary instruments, 
e Captain General of Cuba, has also decreed that one shall be 
tblished on that island, under the direction of Mr. Focy, the well- 

neteorologist. 

The Paris Observatory now receives meteorological observations 
BTery day Irom fourteen stations in Franco and seven in foreign caun- 
The foreign stations are Madrid, Rome, Turin, Geneva, Bnis- 
lels, Vienna, and Lisbon. Now that telegraphic communication has 
n established between France and Algeria, meteorological obscrvO' 
fons from districts of Northern Africa will also be included. 
r The »um of 515,000 has been donated to Iowa College by Mr. Chaa. 
tendrie, tor the ultimate purpose of establishing and endowing a 
BCboal in that institute, similar to the " Lawrence Scientific School in 
Harvard Universitj-." 

The French Government has recently created a new chair in the 
Museum of Natural History, at Paris, under this name of " Vegetable 
Physics," and has appointed to it M. G. Ville, who lias distinguished 
liiinself by his resean^es on the absorption of nitrogen by plants. 

The new professor will have, it appears, specially to occupy himself 
with Boch matters relative to vegetable production as do not fall atricdy 
■within the domain of botany, the cultivation of the soil, and agricul- 
tuml chemistry. 

In an election for a vacant Professorship of the Natural Sciences in 
the University of Glasgow, Scotland, during the past year. Prof Henry 
D. Rogers, Geologist to the State of Pennsylvania, was nnanimonsly 
chosen. Prof R. is now engaged in the supervision of the publication 
of the Report of the Geological Survey of Pennsylvania, which conslj- 
e of tie most important and elegant contributions ever made 
b natural seience. 
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The Hum of two ihouBand five liundroil dollars was appropriated at 
the lost session of Congress "to enablit the Secretary of the Treasary 
to came such experiments and aaalj'sea of difTercnt beds of ore as to 
test whether any such orei, in their native slate, possess alloys that -will 
resist the tendency to oxydize to a greater extent than others, and to 
ascertain under ivhat circumstances they are foand, and where, in or- 
der to facilitate the proper seloctioiis of iron for public worts." To 
carry out the object in view, the Secretary states in his recent Keport 
"that he has caused circulars to be sent to all iron-masters whoso 
names could bo ascertained, solicidng specimens of ore and iron, and 
calling for information pertinent to the subject, and that in compliance 
with the request, a large number of specimens have been received. 

" So soon as the specimens arc all received and arranged, and the 
information wluch accompanies them has been abstracted and collated, 
a competent chemist or metallm^st will be employed to make the ex- 
periments and analysis. Conclusive evidence has already been re- 
ceived that a decided diifercnce in the susccptibihty of diflerent trosji 
to oxydize docs exist, and it is hoped that the proposed analysis 
discover the cause. However, should the experiments fail in thii 
spect, they will at least show the localities from which the least oxydiB> 
able iron can be procured." 

The late M. Michaux, the distinguished botanist, author of the Sylva 
Americana, bequeathed by will, to the Massachusetts Agricultural So- 
cietj', $8,000, for the purpose of promoting Sylvaculture and Horticul- 
ture, and of making experiments in the growth of trees in "sandy 
rocks and bog Boiis. The principal portion of the bequest is to be in- 
vested for increase in good farm land ; cheap and productive land is 
to be purchased with another portion, and the remainder to bo appro- 
priated to seeding and planting the experimental plantations. 

A lai^r snm than the above was also bequeathed the Fhiladelpbia 
Academy of Natural Science, for similar purposes. 

In accordance with a joint resolution of Congress passed in 1857, to 
provide for ascertaining the relative value of the ctnnage of the United 
States and Great Britain, and fixing the relative value of the coins of 
the two countries, Prof. Alexander, of Baltimore, has been appointed 
Commissioner to confer with the proper functionaries in Great Britain 
in relation ta some plan or plans of so mutually arranging, on the dec- 
imal ba^s, Iho coinage of the two countries, as that the respective 
units shall hereafter be easily and exactly commensurable. 

The researches of M. Villo, of France, ou the absorption of the 
trogen of the atmosphere by plants during vegetation still contin 
The importance of these researches may be best understood by i 
&ct that the French Academy lias voted a sum of 4O0O francs, tlra 
half as an indemnification for the expense of his past experiments, attd 
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I tiie other 2000 francs for eontinning his labors. The eubjei't n 8tiU 
ni much obscurit;r, and tbc issue of further cxperimctiU must be ' 
awajted. M. Liebig holda that iho taoXn of plants is entirely derived 
from ammoaia, and that there is no direct alMorplion of the azote of 
the atmosphere, against which opinion some of M. Villc's rescorchei 
seem to militate. 

The Institute of British Architeels ttniiouncc, oa subjects for futuw 
prizes ; " The Ap|)lication of Wrought Iron to Structural Purposes ; " 
"The Influence of Local Materials on English Architecture;" and they 
promise a tangible honor " for the best design in not less than fiva 
drawingB, for a marine sanitarium, or building for the temporary resi- 
dence of n limited number of convalescents belonging to the middle 
and upper classes of society." 

M. Milne Edwards, of Fans, has completed the first volume of bis 
great work, " Legona sur la Physiologie et 1' Anatomic CapanSe do 
Vllomme et des Animaux." It is a full exposition of the state of tlieso 

_, icieDcea at the present time, and of the pn^resa they have mode tinea 

EbfJavier wrote on them. 

B Prof. Harrey, ihe English Algolc^ist, has now in press, aa the result 

njf his Australian expedition, an illustrated marine botany of Austriv- 
lift. The work will contain colored illustratiooa, and descriptions of 
three hundred of the more characteristic and remarkable species. 
This number will allow for the fiiH iUustration of all the Genera, and 
of the principal sub-types composed within each Genus. 

The first part of the second volume of the Annala of the Observa- 
tory of Harvard College published during the past year, relates whoUy 
to Saturn, and contains the observations ma<le at the observatory by 
Wm. C. Bond, Director of the Observatory. The general results 
have been before the public for some time, and their high merit is well 
known. The observations are brought down to May of the present year. 
The aeries of plates contain 120 figures representing the appearances 
of Saturn and the ring at as many different times of observation. 

The celebrated Mezzofand library has been purchased by the Pope, 
principally out of his own privy purse, and munificently presented to 
the Bolc^a pubUc librarj-. The eollection consists of soverjl thou- 
sand volumes, principally classical and oriental works, and contains 
grammars, dictionaries, and educational books alone, in eighty differ- 
ent languages and dialects. The Bologna librarj-, which has ha/i the 

wgood fortune to acquire this treasure, possesses already about one hun- 
d and forty thousand volumes, many of which are very rare. 
[ A continuation of Ehronberg'a great work has been recently issued, ^ 
insisting of eiglity-eight pages large folio : and it relates exclusively 
O North America, It consists of descripdons of eaiths and river sed- 
sntfl, ftom different sectdons of the country, as regards their infu- 
2* 
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sorial contents, and tables of the results for cacli. The parcels exr- 
aiuiued ami here described amoutit to two hundreil and Ibrly-seven, 
eighty-five of which are fixiui Texas, four fi'om Arkansas, lliirtj-six 
from the Wofhita and Neosho, etc. The number of microscopic spo- 
cies observed by Ehrenberg and Bailey in the Soulhern United States 
is eight hundred and fifty-five; of these one hundrcil and forty-eight 
are bniekish naCcr and marine species, about half of them being fbsnl 
and half living. 

An interesOng contribution to our knowledge of Organic Morpholo- 
gy has been made during the past year by Mr. John Warner, of Pott*- 
Tille, Fa. This name is osed to designate that branch of science which 
seeki to explain organic forma upon mathematical or mechanical 
principles. The subject has attracted much attention in Europe, hut 
has received bat little notice in this country. Mr. "Warner's contribu- 
tion consists of a pamphlet, illustrated by nearly two hundred engrav- 
ings, containing an account of the labors of foreign Physicists in this 
field, besides some original formidfe for the construction of curved lines, 
accompanied ivith the figures of the curves themselves, and of the or- 
ganic forms which they resemble. 

It is iTorthy of notice that the author has succeeded in bringing the 
corves representing, at least approximately, the types of first, the egg, 
and then of several oi^anic forms, under one general equation, the re- 
lation of which to the revolving orbit of NcTrton, and to the curves of 
Grandus, is also shown. This, we believe, is a new result The 
Curves of Grandus had long been forgotten or neglected; Mr. War- 
ner is, we beheve, the first to notice them in connectian with Morpho- 
logical history, as also to introduce some other historical matter gleaned 
in the field of Mathematics. As tlic author declines to speculate on 
the manner in which the vital forces may cause matter to assume tho 
forms represented by his curves, we shall not undertake to supply what 
may be needed in this respect. We would say, however, that the sub- 
ject promises to continue to engage the attention of Physicists, and 
we iucliae to the belief, which the author appears to entertain, that 
Organic Morphology will one day become a strict science. 

The third volume of Observations made at the Magnetical and Me- 
teorological Observatory at Toronto, Canada, under the general su- 
perintendence of Gen. Sabine, S. A^ has been published during tha 
past year by the British GovemmenL 

Tho main body of the work is occupied by a record of the obser- ■ 
Tations ; but Gen. Sabine has appended to the apparently dry Gguree ] 
a chapter entitled Comments and Conclusions, which contains many 
interesting remarks and curious deductions. It has been found that in 
the north-Holstdlial months, easterly disturbances preponderate, and ia 
the BDUth-solstitial months westerly predominate. The equinoctial 
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monttis are tbe opocbs of mAximum dbturbitiicc, and the solstitial 1 
tnonths epochs of minimam distnrbance. It baa olao lioun (liscovcrcd j 
that the occurrence of the Ui^er disturbances of ihu vertical forco at ] 
Toronto b govenicd hy periodical laws dupendin^ on the Louri of ii> I 
lar time. The aggregate Talue of the diafurbnacw in the iivu yean I 
is a maximum at 3 r. h. and a minimum at 1 1 a. m. There U also a I 
tecondaiy maximum at 5 p. m. and a secondary niinlmimi at P. U. 

The three mimetic elements concur In ehowing that the moou cxcr 
ciaes a sensible magnetie influence at tlio aurfhco of tlie earth, produc 
ing in ereiy lunar day a lariatiDn in each of the three elements; but \ 
by &T the most interesting discovery connected with terrestrial n 
netisn is the curious accordance between intense magnetic disturbanco 
and spgla on the sun. These spots have been observed to 
and decrease in number and intensity decennially, and it appvan that 
the periodical magnetical inequality hae its opposite phaies of uiaxi- 
mum and minimum separated by an interval of five years, of wlnch 
the cycle miglit therefore be conceived to include nbout ten of our so- 
lar yean. Respecting this remarkable circumstance, General Sabino 
observes ; 

" Had no oQieT circumstance presented itself to give additional in- 
terest to an investigation which held out at least a fair promise of 
making known laws of definite order and sei^ucnce in phenomena . 
which have excited so much attention of late years, but of which so 
little has hitherto been ascertained, — had, for example, the decennial 
period which appeared to prevail with precisely corresponding feat- 
tires in two distinct classes of the magnetic variations, connected itself 
"with no otiier periodical vanadon either of a. terrestrial or cosnucal 
nature with which we are acquainted,^ there might have been, indeed, 
Gttle reason to apprehend, in these days of physical curio^ty and in^ 
ductive application, that the investigation would have been suffered to 
drop; but the interest has doubtless been greatly enhanced by the re- 
markable coincidence, between the above-described periodical inequd- 
ity by which the magnetic variations referable to solar influence are 
affected, and the periodical inequality which has been discovered by 
M. Schwabc to esist in the frequency and magnitude of the solar spots. 
lie coincidence as far as we are yet able to discover, is absolute ; tho 
tttiration of the period is the same, and the epochs of maximum and 
minimom fall in both caf^es on the same yeat^. The regularity with 
which the alternations of increase and decrease have been traced by 
,"M. Schwabc in his observations of the solar spots (which have been 
now continued for about thirty yeai's), must be regarded as conferring 
'a very high degree of probability on the systematic character of causes 
Tfhith as yet are known to us only by the viable appearances which 
hey produce on the sun's disk, and by the disturbances which they ocf- 
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caaion in the magaetic ilirection and force at the surface of oar globe. 
Aa a discoverj whicli pronuBeB to raise terrcHtrial magnctiBm to the dig- 
nity of a costuical science, we may feel confident that, although the co- 
lonial observatories have been brought to a close, the invesdgalJoDS, 
which thej- have thus suceessrully conunencod, will be pursued to their 
proper accomplishment in those national establishments which have a 
permanency suitable for sach undertakiiigs." 

It ia evident that the former supposed analt^ between magnetital 
and atmospherical disturbance must now be abandoned, and that we 
mnst seek in more distant sources than those of meteorological phe- 
nomena for the causes of mc^ctiual disturbances. It can only bo, 
however, by the (ud of long-con tin nod and patient observations that 
the philosoplier will be enabled to deduce magnetlcal laws tvbieh it ia 
not too much to assert will be found among the most interesting in the 
wholo range of physical science. For, as Bacon remarki, "Physical 
knowledge daily grows up and new actions of nature are disclosed," 
— and it U quite certain that it is the duty of ail civilized nations to 
take an active part in extending physical science, which enters largely 
uito a country's glory and prosperity. 



We present to our readers for the present year, the portrMt of 
Prof. Ilenry D. Rogers, LL. D., Professor of Natural Sciencea-- 
in the University of Glasgow, Stxjtland, aud Geologist t 
State of PennsjlTa 




THE 



ANNtlAL OF SCIENTIFIC DISCOVERT. 



MECHANICS AND USEFUL ARTS. 



THE UNION BETWEEN SCIENCE AND COMMERCE. 

' It is one of the characteristics of the present age that commercial associa- 
tions of private persons, receiving from the State no assistance except a 
sanction of their union, and employing their funds only in the ordinary 
modes of commerce, have been able to execute works which scarcely any 
power of the State could attempt, and incidentally to give to objects not con- 
templated in their original enterprise, an amount of assistance which no 
direct action of the State could give. The latter advantage has been ex> 
perienccd in numerous instances, affecting our social comforts and our con- 
structive arts : it is now felt with equal force in our more abstract science. 
The history of a late astronomical investigation will illustrate this remark. 

The celebrity of the observations of Greenwich and Paris, and the close 
connection between the subjects of their observations, made it desirable long 
since, to determine their difference of longitude. About the year 1787 the 
matter was on both sides taken up by the national authorities, and an expen- 
sive and accurate survey was undertaken, — the English part at the expense 
of the British Government, and the French part at that of the French Gov- 
ernment — for connecting the two observatories. This geodetic connection 
of observatories was the first and ostensible object of the survey, though it 
led, ultimately, in England, to the construction of ordnance maps. The 
difference of longitude ascertained by this expensive process was, no doubt, 
free from any large error ; yet men of science were so little satisfied with it 
that it was thought desirable to take the earliest opportunity of verifying the 
result by an operation of a different kind. 

In the year 1825 anotiier attempt was made also at the expense of the 
State. On the English side it was managed principally by Mr., now Sir 
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John HerBcliel, and Captain, now General Satiinc ; on the ^French aide, by 
Colonel Bonne, and Eome of the most distiiigiiiKhcd French enginDcr ofBcen. 
The plan adopted on this occasion, wns lo make siroullanoons obaervntiona 
on rocltet-signala ot a chain of stations extending from Greenwich to Paris- 
In spite of all tlio care which had been taken in proparalorj anangementB, 
Ihia enterprise, in a. j^at mcasniQ, foiled. On the English eide, almoat 
every pan was snccessful ; but, on the French side, nearly the whole labor 
was lost, and the final result for difference of longitude depended onlj on the 
observation of tun rocket-signal a. 

Fassing orer t)io attempts mode to verify the ancient survey, as well oa 
le made by priiate persons, to determine the diffcn^nce of longitude by 
the transmission of a few chronometers, ive now come 10 the roore fartnuata 
enterprise which has suggested the preceding-remarks. 

ir did there appear to be a reasonahlo prospect of £iici:cbs for the 
e telegraph, than the astronomical authorities (the Astronomer 
JCoyal, on the British side, and the Bnreaa des Longittides, on the French 
side) addressed themselves lo the Submarine Telegraph Company, with a 
view of eslablishing a connection by galvanic telegraph between the two ob- 
servatories. By that company their applications were received in the moat 
liberal manner. The company's wires were placed at the service of iho ol>- 
servotories at tlic hours moat convenient for them; the connections — when 
necessary — wero made by the company's officers, and no remimeration of 
any kind was expected. 

It b iu>t necessary here to go into details upon the method employed, 
or the extent to which it was carried. It will suffice to say that Eoveral 
tiiousand signals were interchanged ; so many, in fact, as to permit of the 
rejection of tiie latter portion, rotaioing oiJy those — to the number of 
nearly two thousand — which wore considered to bo made under unexcep- 
tionable circumstances. The contrast of this number with that of the signals 
on which the determination oriS35 depended, is striking. But ibc difference 
in the ijuality of tlie individual signals is not less striking. Tlie result of a 
single signal, given by the galvanic telcgrapli, is perhaps as aectuiite as the 
mcau of ollllie results of ihe former operation. Ittsnnneccss^, therefore, to 
say that no comparison can ho mode between the difference of longiCndc con- 
cluded from the former observations, and that foand from the mass of the 
late signals. The former determination is now shown to be erroneous by 
almost a second of time — a large quantity in astronomy — and this cot^ 
Faction is nearly certain to its hundredth port. For this gain of accuracy, 
this veritable advance of science, we nre indebted, in the first instance, to 
the power of coramoreial association of which we have spoken. 

The power, however, would have availed little if the possessors of it had 
not been willing to allow it to be used for the benefit of society in the prodse 
way which Iho professionij men indicated ; and it is most honorable to oar 
great connoercial bodies that they have practically shown so much readiness 
to aid in cntcqirises of scientific character, that accredited men of science 
(eel no difficulty in asking their aasistanee. 

We may congtstolate tlie world on the growing tendency towards a closer 
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nnion between science and commerce. The advantages to science in such 
instances as that which has formed tiio special subject of our comments, 
needs no further explanation. The advantages to commercial bodies, 
though less obvious, are equally certain. It is no small matter that these 
associations are enabled, without any offensive intrusion, to acquire the 
character of patrons of science ; that the world is ready to acknowledge 
itself their debtor for assistance not promised in their original constitution. 
The exhibition of beneficial power without any pros])ect of immediate pecu- 
niary advantage, removes the mercenary element which might seem to bo 
ingrafted in their original formation, and commerce thus acquires dignity 
from its friendly union with science. — Communicated by Prof, Airy, Astron- 
omer Royal to the London Times, ^ 

THE MIIITAEY KESOUECES OP FRANCE EMPLOYED IN THE 

RUSSIAN WAR. 

A French official document, of unusual interest, has recently been pub- 
lished by Marshal Vaillant, the minister of war, giving a detailed account 
of all the supplies furnished by France, in men and materials, for carrjMng on 
the late war on the part of that nation with Russia. The following is the 
substance of the facts presented, divested as much as possible, of abstract 
numerical statements. The results furnish a most striking illustration of 
the increased efficiency and power which a modem military force derives, 
through its appropriation of the various improved processes which have been 
primarily developed for the benefit of commerce and the industrial arts. 

The French draw a very useful line between the personel and the materiel 
of an army, — words which succinctly denote the men who arc to serve, and 
the supplies which render the service possible. We have no equally con- 
venient terms in English. The statistics of the report in question, are di- 
vided into four departments, — the Persond, Materid, Accessories and Trans- 
port. 

Persond, — France sent over, to engage in the war against Hussia, 
309,268 soldiers, and 41,974 horses, of which numbers about one sixth em- 
barked from Algeria, and the rest from France. Of these, about 70,000 
were killed, died, or returned missing on various accounts. There were 
146,000 French soldiers in and near the Crimea on the day when the treaty 
of peace was signed. Of the horses, 9,000 returned to France, and the 
greater part of the balance were sold to the Turkish government 

In three months, the large French army entirely left the Crimea, although 
double that time was allowed by the terms of the Treaty of Peace. 

Maierid. — The munitions and supplies for two years and a half of service 
for such an army, at such a distance, were necessarily vast — comprising, as 
they did, battle and siege weapons of all kinds ; the food, forage, clothing, 
tents, and harness for horses and men ; the tools and implements required 
for encamping, rather than for fighting ; and the ambulances, medicines, and 
other requirements for the sick and the wounded. 

The great guns, howitzers, and mortars, were not less than 044 In num- 
ber; besides 603 contributed by the marine, and 140 Turkish, of various 
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kuds. Hxre were mo(« than 500 gmrcamages, snd nenrlj as DiBHf fun- 
a iro^ons bii-1 (tludcs of other kinds pertaining to anillcrj apero- 
tkiiis. AH this vas (or tbe sw^«-woiks mioae ; the li^trr artillery for Scld- 
tenice presented a farttier store of gm^, carnages, and rchidcs. making the 
▼ast total of aboDt 1 .700 ]ucte3 of cannon, and 4,Si)0 wbecl-Tchides reqnjred 
for their service, tent fiom France dmipg the war. As nuif be leodily sup- 
posed, the inisjilei to be Tomilcd forth by these iuflnuueuta of destmctioa 
mbon^d br iniilioDS mther than bj thousands, Their array was 
fearfully rasl : 2,000.000 of connoii balls, shells and similar projectiles ; 
10,000,000 pounds of gunpowder, in bacreU ; and 66,000.000 ball-cartridges 
fi]r mnskclK niid rifles. If Sebostopol had not fallen when it did, France 
was prepared to plant against it no fowcr than 400 mortars of large calibre, 
besidoB all the other Eiegc-ordunnce, eath foniibhed with 1,000 rounds of 
shcU, sufficient for a coutinnoas bombardment daring twenty days and 
nightB, at the rate of fourteen homb-sliclU per minute. The siege-works out- 
side Subastopol, led to the comlraction, sooner or later, of more than one 
hundred batteries. Marshal Yaillant e.itimates the whole weight of the 
artHleiy, guns and ammunition, and all the appliances, at 50,000,000 kilo- 
grammes — about BO,0OD tons English — all carried over sea from Fiaace 
to the Crimea. 

But the cneinecring materiola — the materid du genie — were over and 
above all those hitherto mentioned. Tbo EappeiE, minors, engincoiB, all 
who were eiaplojod in treuch duty, mechanical tabor, and the like, had inir 
plemenis and materials in Immense Tariety and number. Picks, Bhoreb, 
boring-tools, eand-bai;s, palisades, cbevanx-do-frii<e, Tontilatora, Emoke-balls, 
mills, capslane, laddeta, carnages, clicsts, wlicels, planks, iron bars, noils, 
pitch, tar, candles, cliareoal, canras, minine-powdor, tents, wooden hata — 
all these gave a total in ■weigiit of 14,000,000 kilogrammes, — 14,000 tooa. 
Among the btrgost items were 920,000 eand-hags, and 3,000 wooden hnts or 
barracks. Tlic marsiud states that tito materiel du genie was firo times as 
great as would ha^e been required, with iho same strength of army, for a 
siege couducted under ordinary circnmstHnces ; so exceptional and remark- 
ablo was everything connected with the attack on Sebastopol, especially the 
wintering on a. hlonk barren platenn. The engineerB, during the siege, 
Btmeloil fifty miles of trench, in which they used 60,000 facinos or bu 
of fagots, SO,000 gabions or baskets for earth, and nearly 1,000,000 
filled will] earth ; besides ten miles of " lines," or defenco-ivoi-fes, oi 
nuu^in of the siege-camp, to prevent the besiegers from being themselves be- 
sieged. These " lines " were not mom heaps of earth hastily thrown qd ■ 
they were deep tronehes, oxcayalcd mostly in solid I'ocfc, brcflsteil by till, 
and high parnpets, and defended at intervals by strong ndonbts. Besides 
all this, the French and <he Kuni^ians, during their antagonistic operations 
of mining nad counlcr-mininE, formed no less than live miles of snlitcrrane- 
ous galleries or passages in the soUd rock, in some places as much as fifiy 
feet below tlio surface of the ground. 

Those renders who may faol bewildered at these vast military operations, 
will have 1b6S difficulty in appredaijng the necessity for onormouB snppliea> 
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of food for the soldiers ; but even here, the real quantities almost transcend 
one's iK>wer of belief. The food sent out to the French anny included, 
among many smaller items, about 30,000,000 pounds * of biscuit, 50,000,000 
pounds of flour, 7,000,000 pounds of preserved beef, 14,000,000 pounds of 
salt meat and lard, 8,000,000 pounds of rice, 4,500,000 pounds of coffee, and 
6,000,000 pounds of sugar; these, with 10,000 head of live cattle, and 
2,500,000 gallons of wine, were the main supplies for provisioning the 
troops. Nearly 1,000,000 pounds of Chollet's compressed vegetables were 
among the smaller but most welcome items. Nearly all the preserved meat, 
in canisters, was purchased of English and Scotch firms; and the war 
having ended before the vast supply was consumed, the remainder has 
lately been sold by auction in London, by order of the French government. 
The collateral manufactures and outlay to which the shipment of these 
stupendous quantities of food necessarily led, were in themselves reniark- 
able ; for instance, no less than 260,000 chests and barrels were re(iuircd to 
contain the biscuits alone, and 1,000,000 sacks and bags for other articles. 
The horse-food, simple in kind, presented a few large items: such as, 
170,000,000 pounds of hay, and 180,000,000 pounds of oats and biu-lcy. 
4,000,000 pounds of wood for fuel, 40,000,000 pounds of coal, charcoal, and 
coke, 150 ovens to bake the food, 140 presses to compress the hay. These 
help to make up the enormous total of 500,000 tons wciglit sent out, i-clating 
to food, fodder, and fuel; requiring 1,800 voyages of ships to convey them 
to the east 

The clothing — another great department of materiel — comprised gar- 
ments in such hundreds of thousands as it would be wearisome to enumerate. 
It may afford, however, a clue to the matter to state tliat the number of each 
of the chief items generally ranges from 200,000 to 350,000. Some of the 
items are quite French ; such as 240,000 pairs of sabots, or wooden shoes, 
superadded to the 360,000 pairs of leather shoes and boots. The piercing 
cold of the Crimean winter is brought again into remembrance by such 
entries as 15,000 sheepskin paletots, 250,000 pairs of sheei)skiu and Bul- 
garian gaiters, and 250,000 capotes and hoods. The materials for camps 
and tents, — almost as necessary to the soldiers as clothing, — were, of 
course, vast in variety and quantity. There were tents sufficient to accom- 
modate 280,000 men ; those made and used in the first instance were shaped 
somewhat like the roof of a house, witli two upright supports, one at each 
end; but after the dreadful humcanc on November 14, 1854, the French 
adopted the Turkish form of tent — conical, with one central support — as 
being better fitted to resist a violent whid. The harness and farriery de- 
partment presented, as the most curious items,' 800,000 horse-shoes, and 
6,000,000 horse-shoo nails. Altogether, about 20,000 tons weight of men's 
clothing, horse clothing, and tent apparatus was sent out. 

Accessories. — The artillery supplies, the engineering supplies, tlie food, 
fodder, fuel, clothing, hai'ness, and camp apparati;s, although furnishing the 

* In giving equivalents for French measures and weights, wo liave estimated the 
metre at about forty Inches, and the kilogramme at 21-5th pounds, English. 
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proat bulk of llio malcrinl, jct leave manj- otJier dcpurtnients tmnoticEd, 
wliicli WD mnf I'utl uc^ceasorica, — sadi aii mcdiciU service, Uio tronsiuj, the 
post-oflito, lliD ptintltig-ofBco, uud tJia telegraph. 

In no deportment did tho Ficnch excel the Eoglieh so mnch as ia hoa- 
piCal arrangements ; nt least during (ho first half of the wur-pcriod. If it 
■ had not been for Mias Nigbtingiile, nnd a. few other brnTe lieorts, the dealhs, 
Ihrongh wont of tho commoneat medicines and necessaries, in tlie English 
camp and hospitals, would have been much moro nnmerooa than they were. 
Tho Frcni:li sent otgt 27,000 bcdslends for invalids, about Iha enrao nnm- 
bor of maltrossel, and 40,000 coverlets. There were also thirty complete 
sola of furniture and appliances of eveiy kind, for movable hoapituls of 500 
invalids each. There were materials for ambalances for 24,000 sid: men, 
GOO cases of surgical inatmments, and no less than 700,000 pounds weight 
of lint, bondiigcs, and dressings of various kinds. Then, for the sastenance 
of the sick and wounded, there were snch medical comforts as concentrated 
milk, essence of boaillon, granulated gluten. Cboilet'a conserves, etc., to tbe 
amount of 300,000 pounds. , 

The military train, or equipage mililaires, were tlie corners of tho onnj, 
to long al that army was on Turkiah or Basaian ground. Tbe number of 
Tchivles required foi* this service was enormous, the tilted wagons, wagons 
tvithont tilts, Maltose earriagGS, Marseille charteltca, and Turkish arabas and 
tckis, provided for the use of tho French military train, wore !,9(K) in nnm- 
hor. There were BOO lutgo chests, to contain about 1 ,400 soldiers' doily 
nilJonii [inch. Altogether, there won) 14,000 men and 20,000 horsea, mules, 
oxen, and hnffolooa, engaged in carrjmg food and baggage to the troops. 

Tho Ircnaury, the niilitury-tiicst — an important adjunct to any army — 
wiB well attended to in tho French army of tho Criraea, by a staff of offieers 
comprising about Jiinety portions, who managed the posC-<^co as well as the 
flmdi, Marshal Viullu)t aaacrts that the French soldiers received tbeb; pay 
Md their loltorH with as much corrcL-tness and punctuality outside Scboslo- 
pol, na If they had been garrisoned in Prance. Tba money was sent orer, 
{Mttly 111 cash, nnd partly in trcasuiy notes, which wore readily lakca by the 
larger irodcrs in the east. Tho money thus expended at Ha seat of war, 
nmtMiiiled in 335,000,000 francs, or £11,000,000; this wns inespcctivD of tho 
■unu, of oonnte many timos larger in amount, c:(pcnded in Pmnec on mat- 
»n> partklriing lo liia war. 

Klwtru-leloiitnpliy and printinK are novel items in tbe opomtions of the 
IwllloJIcld. 'I'huy indk'ato two among many changes which, are coming 
"nir tliu art oT war. Uuth somnphorca and olectric-tetcgraplis wore provided 
h' niiiiiilnnliiHio urilera (turo hoad-ciuorters to the rorious army-corpa en- 
t«niiiiil iiiilalitu SpbaalDpul ; nnd n staff of about sixty persons was told off 
Itir itiU Duri liv. The aumupburen wore wooden telegraphs, which eoaid he 
W\ U|i or reinured nl n short iiuiImj. Besides this, England having laid 
ilfin'll It iiihiniu'lne tele^rapbii-cuble traia Bolaklava to Vamo, Franco 
UWlvrliHik \v is>iliiv(>l Ihnt cnblo with iho not-work of Emropcan telegraphs, 
)\f * Unu nmu Viii'liM liitu the Donubion Principalities, nearly two hundred 
MIIm iu Iwl^tli 1 uud, H ttuir uf forty pcrsoiu, slotioucd at Varna, Shuiiil% J 
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Rostchnk, and Bucharest, managed this line. As to printing, a lithographic 
press, at head-quarters, sufficed at first for the wants of the service ; but when 
the siege commenced, General Canrobcrt found it necessary to issue two or 
more copies of so many orders, that ho procured a complete typographic ap- 
paratus from Paris. 

Transport. — Lastly, Marshal Vaillant tells us of the vast maritime pre- 
parations — not for fighting the Russians — but for conveying French armies 
over the sea, that they might fight the Russians. 

The French imperial navy lent 132 ships to the army for this 8cr>-ice ; and 
these ships made 905 voyages, carrying — either going or returning—*. 
270,000 men, 4,300 horses, and 116,000 tons of material. Besides this, the 
English Admiralty lent eight ships-of-war and forty-two chartered vessels to 
France, to aid in carrying the enormous military burden. But far larger in 
number were the merchant-ships directly nolisey or chartered by the French 
government, amounting to 1264 of all kinds. A fine fleet of sixty-six 
steamers and twenty-two fast clippers was constantly making to-and-fro 
voyages during the war ; and in addition to these, there were vessels em- 
ployed in carrying food and fodder from various parts in Turkey and Asia 
Minor to the Crimea. Taken in its totality, including all the voyages made 
by all the men, horses, and materials, there were conveyed by the French 
government, during a period of two years and a half, 550,000 men, 50,000 
horses, and 720,000 tons of materiel. 

The marshal adds : " The personnel and the materiel embarked at Mar- 
seille were brought to that port, in the larger proportion, by the line of rail- 
way stretching from Paris towards the Mediterranean. If that iron road had 
not existed, the operations of the war would have certainly lost much of 
their ensemble and their rapidity." 

Here closes our brief notice of this remarkable document, which, it Will bo 
seen, relates wholly to that part of the warlike proceedings in which the 
French Minister of War was concerned, excluding all that came under the 
^linistcr of Marine. 

RECENT FRENCH INVENTIONS OF IMPORTANCE. 

The following prizes were awarded last year by the French Soci^t^ 
d'Encouragement pour Tlndustrie Nationale for inventions and improve- 
ments in manufactures : 

Grold medals were awarded : To M. J. Dubosc for having executed the 
first portable" stereoscope, thus rendering the use of that instrument ex- 
tremely easy. Stereoscopes are now sold in France to the amount of 
several millions of francs. To M. Guerin, the inventor of a system of self- 
acting brakes for railway trains. When the stoker has shut off the steam, 
and taken the usual precautions for stopping the train, the effect is, that the 
nearer the carriages are to the tender, the closer they approach each other, 
so .that, while the last and forelast vehicles of the train are still apart, the 
buffers of the first and second have already met, and their shafts arc driven 
further m than those of the third, fourth, etc. This circumstance has been 



tamed to ncconnt liy M. Gul!riri, for tlio bnfiera act upon hia iirake w 

thej ore being driven in, and tlio bruka rcsunius its foi'mer position ai 

OS tlio train has Btopi)i:iI, in conseqnenco of tbo gradnal action of llio apringi 
of iho butFcre. Tlicso brakcB are now cxltnsivelj used on tiie Orlaaiis liiul- 
wny. To M. I. PiEire, Profeflsor of Chemistrj- at Caen, for liis TOaearches 
into tJiQ efficacy of marino mutnres. To M. rrita-BoUivT, a nuuiafactnrcr 
of India-rubber ortii^k-B, for having ro-discovored a mctliod — previously 
fonnd, but neglected, by M,M. Saco and Jonas in 1B46 — for trunafonning 
linseed oil into a Bobsianoo reficmbling caonlohoae, by treating it with nitric 
acid. This now coniponnil is now applied for making water-proof ttnfli, 
Bodfllcry, etc. To SLM. Gerard and Aubcrt for a process by which caout- 
diouo may, without nndorgoing a prerious dissolution, bo rolled out into 
tliin loaves, Ihnuds, or pipes. They also are the inventors of the alkalis 
zation of that sabstaneo, a process which renders it less brittle and moth 
stronger than vulcanized caontchouc. To M.M. Perreaos and Clair; to 
tho former for his India-rubber valves, and other improvements in instra- 
mcnt making ; anil to the latter for a new kind of dynamometer. Jledals of 
plnliuum were given to AI. Dcirien, for his manufacture of artilieiol mannia 
□f invariable fertilizing power; and to U. E. Mailer, for awoi^ on agricnl. 
tuml and workmen'! habitations. Silver medals wero awarded to l^lr. Stttlt- 
ley, for tho mannfaetnre of articles in basalt and lava : la M. Domcsnil, for 
an improved pbistu-kiln; to M. Gandonnet, for improrcmenta in piano- 
fortes ; to M. THpon, for a process of aquatint 'washing on stone, imitating 
Indian ink drawings ; to MM. Cormoy and Colas, for gilt sails and a 
machine for making them ; to Dr. Benet, for a contrivance for washing foul 
linen by pressure ; to Dr. Guyot, for a loom for weaving at a very trifling 
cost straw mats, for gardening purposes ; and to M. Klein, for a plan for 
retailing good and natntioua food to tho poor in portions of tlio volne of Ave 
centimes oach. Uronzc medals were aivardod : to M. do Loca, for an ini^ 
provement in blowing pipes, producing an uninterrupted etrcam of air hy 
means of a hollow ball of Inilia-rubber, acting as a reservoir ; to M. Troc- 
con, for an improvement in tlie lamps called moderators ; to M.M. Locns- 
sagne and Thiers, for a rt^^ator applicable to tlie electric light ; to M. 
BruQo, for a writing-appamtns for blind people, consisting in a steel point, 
producing letters in relief on a kind of paper used for conntcidranTng; to 
M. Masse, of Toors, a blind man, for a corioua aod ingenious contriTancCi 
hy whidi those who, like him, have had the misfortune tu lose their eye- 
sight, may express tlicir ideas on paper by means of printing-t}'pi:s ; to M. 
Colnrd YlenoC, for an appamtos enabling the bluid to write music ; to M- 
Devisme, for nn improvement in rovolvera, by applying to them the prin- 
ciple of the Minio rifle ; to. M. VitanI, a carpenter, for an instrnmenl by 
wliich tho cubic concents of timber or trees may ba ascertained ofT-hnnd ; lo 
J. Pouillen, for a bod, of peculiar contrivance, for pulicnls ; to M. Iluilbrono, 
for n process by which zine may ivct'ivc a coating of paint as durable as Umt 
o M. More, for a flcxiblo globe for the 
i being fulilcd u)i like nn um1>rcnn; 
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pianos, by which tho higliest notes may bo simultaneously combined with 
the lowest ; and, lastly, to M. Tiget, for an economical process of baking 
bricks. 

THE GBEAT EASTERN, OR LEVIATHAN, STEAMSHIP. 

Tl.e following paper, descriptive of the Oreat Eastern Steamship, was read 
before tho British association by Mr. J. Scott Russell, her constructor : 

With respect to her size, it is generally supposed, said Mr. Russell, that, 
as a practical ship-builder, he was an advocate for big ships. The con- 
trary, however, was the fact. There were cases in which big ships were 
good, and there were certain cases in which big ships were ruinous to their 
owners. In every case, the smallest ship that would supply the convenience 
of trade was the right ship to build. lie came there as an advocate of little 
ships, and it was the peculiarity of the Great Eastern that she was tho 
smallest ship capable of doing the work she was intended to do ; and ho 
believed that if she answered the purpose for which she was designed, sho 
would continue to be the smallest ship possible for her voyage. It was 
found by experience that no steamship could be worked profitably which 
was of less size than a ton to a mile of the voyage she was to perform, car- 
rying her own coal. Thus, a ship intended to ply between England and 
America, would not pay permanently unless she were of twenty-five hundred 
or three thousand tons burden. In like manner, if a vessel were intended to 
go from this country to Australia or India, without coaling en route, but 
taking her coals with her, sho would require to be thirteen thousand tons 
burden ; and, turning to the case before them, it would be found that tho 
big ship was a little short of the proper size. Her voyage to Australia and 
back would be twenty-five thousand miles ; her tonnage, therefore, should 
be twenty-five thousand tons, whereas its actual amount was twenty-two 
thousand tons. The idea of making a ship large enough to carry her own 
coals for a Toyago to Australia and back again, was the idea of a man 
fomous for large ideas — Mr. Brunei. He suggested the matter to him (Mr. 
Russell) as a practical ship-builder, and the result was the monster vessel 
which he was about to describe. Ho had peculiar pleasure in laying a de- 
scription of the lines of the ship before the present meeting, because the ship 
as a naval structure, as far as her lines were concerned, was a child of that 
section of the British Association. It was twenty-two years since they had 
the pleasure of meeting together in Dublin. On that occasion he laid 
before the mechanical section a form of construction which had since 
become well known as the wave line. The section received the idea so well 
that it appointed a committee to examine into the matter with the intention, 
if they found tho wave principle to be the true principle, to proclaim it to the 
world. Tho committee pursued its investigations, publishing the results in 
the account of their transactions, and from that time to the present he had 
continued to make large and small vessels on the wave principle, and tho 
diffusion of this knowledge through tho Transactions of the British Associa- 
tion had led to its almost universal adoption. Wherever they found a steam- 
'vessel with a high reputation for speed, economy of fuel, and good qualities 
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a, ho would uncierNikQ to Eay that thcj ivould find sho was coastnictcd 
principle. Mr. Itobort M'Kay, the builder of tlie great Ameri- 
can clippor, psid liim n visit twelve moutiis ego at Mlllwall, to eoe the big 
ship, and he then Tery candidly said, " Mr. BassoU, I Hoto njJoptcd the wave 
principle in the «>nstincldon of alL my American clippers, und that is niy 
-et. I first found ihe account, of the wove line in the puhlicntions uf tlio 
British Assodution." He would endeavor to explain what were tho pria- 
ciplea of the ware lino as diEtinguifhcd Irom the oldcr-fosliioncd modes of 
building, and how they were eorried ont in ihc big ship. AH pniclital men 
knew that tho drat thing a shipbuilder hud to think uf was what was collvd 
the mid-ahip section of the vessel, — that was the section wiiich would bo 
mnde if Ihe ship were cut tliroogh tlie middle, and llie spcctatur saw tlic cut 
portions. .Mr. Kuaaell here pointed out a diagram of the mid-ship seelion 
of the Wave, a smiJl vessel about seven and a half tons burden, which was 
the first ever constructed upon that piinciple. ^ow, the first tiling to be 
done in building a steam-vossel was to make a calculation of tlio site of the 
mid-ship section in the water. In sailing from one place to another, it was 
Dctiessary to excavate a canal ont of tlio water large cnoagh to ailow the 
whole body of the ship to pass tbrongh, Tho problem was how to do that 
most economically, and this was effected by making tho canal aa nnrrow 
and as shallow as possible, so tha.t there would be the smallest qonntity of 
water possible to excavate. Therefore it was that the thip-buildiu: end^^a■ 
vored to obtain as Email a mid-ahip EOction oi he could, and that had been 
effected in the case of the big ship, whose mid-eliip section was small — not 
amall abBolntely, but aroall in proportion. In increasing the tonnago of a 
ship, three things arc to be considered — tho paying power, the propelling 
power, and the dimensions. Mr. Russell tlien eotvred into a cuiculaliou to 
ahow that while Le doubled the money-eanung power of a siiip by increasing 
its size, he only increased Its mid-ship section by fifiy per cent. Fur in- 
stance, a ship of twenty-five hundred tons would hare five bnndrcd foct of 
excavation tlirough the water to do ; the big sbip had two tliou&and feet uf 
excavation, and Clio lineal dimensions of the one were to tho lineal dimcn- 
fliona of the other aa 1 to a-1. The excavation to be done by the big ship 
in relation to that to bo done by the small ship was na two thousand to five 
hundred feel, or foar to one; but the cairying power was as twenly-five 
thousand to tn-enty-five himdrcd. To propel the big ship tbcy had a nomi- 
nal horse power of twenty-five hundred, while to propel the smaller vessel 
tliere wo-s a nominal horse power of fire hundred ; ao that the big sbip would 
be worked quite as economieall; ns the small one. Bcferring again to the 
wave line, lie would suppose that it was given aa a problem to any one to 
design a ship on tho ware principle. The first thing la be done was to fettle 
tho Bpcod at which tho ship was intended to go. If tlie apced wcro fixed at 
ten milea an honr, a roferanco to the table of tho wave principle would sJiow 
that, in order to effect that object, tho length of tlie ship's bows onglit (o bo 
aboat sixty feet, and of her stem about forty. If a l.trgcr vesBcl were re- 
quired, say a ship of one himdrcd and thirty feet long, there wnnhl by ntjlii- 
iiig more lu do tlian to put a middle hoily, of ihirtj feet hi kujiili, bcluecii 
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the bow and the stern. Having then made the width of the ship in accord- 
ance with the mid-ship section agreed upon, it wonld he necessary to draw 
what was known as the wave lino on both sides of the Ik)w, and the wave 
line of the second order on both sides of the stem. Constructed in tliis 
manner, and propelled by the ordinary amount of horse-power, the ship 
would sail precisely ten miles an hour. They could go slower than ten 
miles an hour if necessary, and in doing so they would economize fuel in 
consequence of the diminished resistance of the water, whereas there would 
be a vastly-increased resistance if an attempt were made to drive the steamer 
more than ten miles an hour. Now, with respect to the big ship. For the 
speed at which it was intended to drive the Great Eastern, it was found that 
the length of the bow should be three hundred and tliirty feet, the length of 
the stem two hundred and twenty feet, of tlie middle body one hundred and 
twenty feet, and of the screw propeller ten feet, making in all six hundred 
and eighty feet in length. The lines on which she was constructed were 
neither more nor less than an extended copy of the lines of all sliips which ho' 
had built since he first laid the wave principle before the Association. It 
was his pride that he had not put a single experiment or novelty into the 
structure of tlie vessel, with one or two exceptions, which he had adopted on 
the recommendation of men who had had practical experience of their effi- 
cacy. The wave principle had never, in a single instance, deceived him as 
to the exact shape a vessel ought to be in order to accomplish a certain rate 
of speed, and he had therefore adopted it in the construction of the big ship. 
He would next refer to the mechanical construction of the ship, the arrange- 
ment of the iron of which she was made, and the objects of those arrange- 
ments. It was much to be desired that our mechanical sciences should make 
progress by the simple adoption of what was best, come from where it might; 
but he was sorry to say that iron ship-building did not grow in that manner. 
They commenced by servilely imitating the construction of wooden ships, 
thereby incurring a great deal of unnecessary labor and expense. There 
was this great difFercnce between the strength of iron and of wood, that, whilst 
the latter was weak crossways and strong lengthways, or with the grain of 
tho timber, iron was almost equally strong either way. This had been 
clearly ascertained by experiments made by Mr. Fairbaim and Mr. M. 
Hodgkinson, at the request of the British Association, in whose Transactions 
the results were published. The consequence was, that the ribs or frames 
used to strengthen wooden sliips, were rendered unnecessary in iron ship- 
building ; and, acting on this principle, the Wave was built of iron entirely, 
with bulkheads, and had not a frame in her from one end to the other. Ho 
was ashamed to say that he did not always practise what he preached. Ho 
was compelled, against his will, by the persons for whom he built, to pursue 
the old system ; besides which there were laws of trade, acts of Parliament, 
and Lloyd's rule, to which he was obliged to conform. Thus, if he did not 
put a certain number of frames on the ship, a black mark would be put upon 
her, and she would not be allowed to go to sea. But whenever he was al- 
lowed to build according to his judgment, he built in what he considered to 
be the best way ; and he believed that in what he was now placing before tho 
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scclion. he v-ae Inying ihc groaiids uf mt^ting llic Britidli Associntion that 
(Iny tivcnlT jcnra, nnd findiug thnt the mode of mechnniciil conafrnclioa 
which lio pmpostd liad been oa nniversnlly adopted as the -wnvD principle, 
hocsusB of the publications of the British Asaodation. Mr. Scott Russell 
then proceeded to give an elaboroto despriplion of the old method of con- 
structing an iron ship, contrasting it nith the improved style which, he pur- 
sued at present. Instead of the moss of wooden niblilah, which did not 
Etcengthen the ship, and involvcil cnoimoiis expense, ho placed inside the 
iron shell as many complete bulkheads as the owner permitted bim to do, 
and then constmcted in the iDtermGdinto spaces partial bulkheads, or hulk- 
hcnds in the centre of which holes had hccn cut for the purposes of stowage. 
The dock was strengtlicoed by the iotroductioii of pieces of nnglc-iron nnd 
other contrivances, and, as an iron ship, when weak, was not weak cross- 
ways, but lengthways, he stnnigthenecl it in this direct! 
longitudinal 'bulkheads, and the I'osult was a strength and solidity whit 
couLd not be ohtaiuod in any other way. The Great Eastern had all " 
improvements, and, in addition, the cellular system, so sueeessfiilly applic 
in tha Britannia Bridge, hod been introduced oil round the bottom and' 
under the deck of tlie ship, giving the greatest araonnt of strength to reeigt 
crushing that could be procured. As be had already observed, tiicro was 
nothing new in the ship hut her great size and cellular constmction. It u-os 
true she would bo propelled both by a screw and paddles, but there was no 
reason to doubt that they woold work harmoniously. 

In connection witli this paper of Mr, Russell, the following notice of iMg 
gigantic Btcamcr, copied from the Liverpool Albion, is worthy of record ; 

Granting tliat the mammoth ship is merely an extended copy of all 
iron steamers built on the wave line principle, let us see what are the 
or two eicccptions," so modestly alluded lo by Mr. Kussell befme the Bril 
Association at Dublin. The most prominent, in reality, though 
which escapes unprofessional visitors, is llie cellular eonstructic 
upper dock, and the lower part of the hull, up to the water line, 
ihiity feet from her bottom, which ia aa flat as the fioor of a room. Tfauti 
system, while it gitea greater buoyancy to (he hull, ' 
cnonnooaly, and thus enables her to resist almost any ontnard pn^ssora. 
Two walls of iron, about sixty fcBt high, divide her longitudinally into three 
pnrtn, tho inner containing the boilers, the engine nxiius, and the saloons, 
rising one above llio other, and the laleral divisions the coal bunkers, nnd, 
above them, the side cabins and berths. The saloons ore sixty feet in 
lenj^h, the principal one nearly half the width of the vessel, nnd lighted by 
skylights from the upper deck. On either side nro the cabins and berths, 
thoEe of first-class being commodious rooms, large enough to contain every 
requirement of the most fastidious of landsmen. The thickness of the lower 
dock will prevent any sound ftom the Engine-rooms reaching the passengers, 
and the vibration from being at all felt by Ihem. Each side of the engine- 
rooms is a tunnel, through which the steam and 
and also rails for economizing labor in conveyan 
the ciew an fonvard, hckiw (he forecastle, which 
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to the oflScers, whoso apartments are at present only marked by a few up- 
rights, rising ten or twelve feet above the main deck. Below the berths of 
the seamen are two cnonnoiis cavities, for cargo, of which five thousand tons 
can be carried, besides coals enough for tlio voyage to Australia, making 
about as many tons more. 

The weight of this huge ship being 12,000 tons, and coal and cargo about 
18,000 tons more, the motive power to propel her twenty miles per hour 
must be proportionate. If the visitor walks aft, and looks down a deep 
chasm near the stem, he will perceive an enormous metal shaft, 160 feet in 
length, and weighing sixty tons ; this extends from the engine-room nearest 
the stem to the extremity of the ship, and is destined to move the screw, the 
four fans of which are of proportionate weight and dimensions. If next ho 
walk forward, and look over the side, he will see a paddle-wheel considerably 
larger than the circle at Astley's j and when ho learns that this wheel and its 
fellow will be driven by four engines, having a nominal power of 1,000 
horses, and the screw by a nominal power of 1,G00 horses, ho will have no 
difficulty in conceiving a voyage to America in seven and to Australia in 
thirty-five days. The screw engines designed and manufactured by Messrs. 
James Watt & Co., are far the largest ever constructed, and when making 
fifty revolutions per minute, will exert an effective force of not less than 
8,000 horses. It is difficult to realize the work which this gigantic force 
would perform if applied to the ordinaiy operations of commerce ; it would 
raise 132,000 gallons of water to the top of the Monument in one minute, or 
drive the machinery of forty of the largest cotton-mills in Manchester, giving 
employment to from thirty to forty thousand operatives. There arc four 
cylinders, each about twenty-five tons, and eighty-four inches in diameter. 
The crank-shaft, to wliich the connecting rods are applied, weighs about 
thirty tons. The boilers arc six in number, having seventy-two furnaces, 
and an absorbent heating-surface nearly equal in extent to an acre of ground. 
The total weight exceeds 1,200 tons, yet so contrived that they can bo set in 
motion or stopped by a single hand. 

Sails will not be much needed, for in careering over the Atlantic at twenty 
miles per hour, with a moderate wind, they would rather impede than aid ; but 
in the event of a strong wind arising, going twenty-five miles per hour in the 
course of the vessel, sails may bo used with advantage, and the Great Eastern 
is provided accordingly, with seven masts, two square-rigged, the others carry- 
ing fore and aft sails only. The larger masts will be iron tubes, the smaller of 
wood. The funnels, of which there mil be five, alternating with the masts, are 
constructed with double casings, and the space between the outer and inner 
casings will bo filled with water, which will answer the double purpose of pre- 
venting the radiation of heat to the decks, and economizing coal by causing the 
water to enter the boilers in a warm state. Ilcr rigging will probably cause 
most disturbance of ideas to nautical observers, for, besides the unusual 
number of masts, she will want two most striking features of all other vessels, 
namely, bowsprit and figure-head. Another peculiarity is the absence of a 
poop. The captain's apartment is placed amidships, immediately below tlio 
bridge, whence the electric telegraph will flash the commander's orders to the 
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engineer below, liplmsman at tho wliccl, and look-out man at tho bows. In 
iron vesaeU great precttutions being necessary to prevent the toropnas from 
being influenced by tbe moGS of metal in such utcracdve proximi^, vorioua 
experiments liavc beeo made witb the view of discovering the best mode of 
overcoming this. It was oii^nally inloniled to locate tho compass upon a 
etBge, forty feet high, bat this plan, has been abandoned, and a standard 
compass will be affi^ced to the miznen-mast, at an elevation bcjond the mng- 
. netic inflnoDco of the ship. 

The preparations made for launching the "Leviathan" are of a nov<il 
character, and have been described as follows : — 

Two strong and powcrfully-bailt tramways have been constmcled, running 
from under the fore and ah portions of the vessel dawn to spring tide low- 
water mark. Each of these ways is 300 feet long by 130 wide, and the dis- 
tancfl between them is also about 120 feet. To guard agoinat the shifting 
nature of the river mud, the ways arc constructed with nnnsaal solidity and 
strength. Tho toundation of each is formed upon seven rows of piles, tho 
four outside rowa being driven in at three feet intervals, and the inner rows 
at six feet. These pilca nro all forced home to the gravel of the river's bed, 
BO that they graduate from thirty-two feet long mider the ship's bottom to 
ten feet at law-water mark. To both sides of tbe pilc-heada strong timbers 
arc securely boiled, and the whole area co\'ered with concrete to a thickness 
of two feet. Above the concrete longitadinol timbers of great strength are 
secured at intervals of three and a half feet, and run the entire length. Over 
these again are transverse timbers, three feet apart, bolted down, to keep 
them fixed imder the pressure they will have to bear, and to prevent them 
floating at high tide. Un these, hut running straight to tbe water, railway 
motols are screwed at intervals of eighteen inches. The roils complete the 
launching ways, wbicli thus form a massive road, stretching from under the 
ship to low-water mark, at an inelino of one in twelve. Down these woys Ibo 
vesBot will bo slowly lowered into the water on tho cradles under her, whieh 
are constructed of lar^e hulks of timber, wedged with a ponderous machine 
like a battering-ram, so as to perfectly fit the ship's bollom. The tunbera 
ore laid principally athwortships, with longitudinal beams fastened to the 
outer sides, and all are bolted together, and loaded with iron to prevent their 
floating with tho vessel. Tho bottom of tbe cradle consists of iron bars, 
plaocd at intervals of a foot, and with their edges careftilly ground off, so as 
to offer no resistance to the metals over which they will have to pass. Both 
launching ways rise slightly in the centre, in order to allow for tho depres- 
sion which is certain to bo produced by the passage of snch au enormous 
weight over their surfuec. Before tho launch the metals will be thickly 
coated witii a composition of tallow and black lead, so as to offer no ob- 
Btmetion. 

The chief points upon which the energies of Mr. Brunei have been concen- 
trated were, first, lo oi'crcome tho momentum of such a mass down an in- 
cline of one in twelve, and prevent her, when once in motion, from dashing 
entirely away ; secondly, if stopped from any cause upon the ways, to pro- 
TJdo Buffleiont pucehase from tbe water lo slowly pull her into motion again. 
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As far as human ingennitj and skill can foresee, the former danger has hecn 
provided against, and the apparatus forms the most ponderous system of 
check tackle ever constructed. To the centre of each cradle is fastened tlio 
iron sheave to which the check tackle is attached, weighing five tons. 
Wrought iron chains of the largest size connect these with two other 
sheaves, each secured to a drum, which pays out the chain and regulates 
the whole operation. These drums and the framework on whicli they rest 
having to bear the strain of the whole mass in motion, extraordinary precau- 
tions have been taken to render them as massive as they could Ikj made by 
any known combination of wood and iron. Tlie axles are formed of beams 
of timber and strips of wrought iron bound together, forming a drum twenty 
feet long and nine feet in diameter. The discs arc solid iron, sixteen feet 
in diameter, and weighing upwards of twenty tons, so that the weight of each 
drum is more than sixty tons. The axle is set in an iron frame, and round 
its outer edge passes a band of wrought iron, to work in tlie manner of a 
break, which, with the aid of strong iron levers, twenty feet long, brings such 
a pressure upon the drum as to lessen its revolutions, or entirely stop them, in 
case the chain is being paid out too fast. Our readers may naturally ask 
what holds the drums themselves ? The frame in which the work is set is a 
solid piece of timber, formed by driving piles forty feet in length, and going 
down to the gravel. The whole is bound together with iron, and strong 
shores pass from the piles to the bed of piles on which the ways are con- 
structed ; so that, whatever the strain, it would be impossible for the setting 
of the drums to give way unless the river bank gave way with it. 

These arc the appliances for preventing the monster running down too 
fast ; but a powerful apparatus has been devised to act in a contrary man- 
ner, namely : to pull her off the ways in case of her sticking fjist on them 
through any unforeseen contr f tempts. For this purpose four lighters are 
moored about 100 yards from the shore, fitted with crabs and sheaves. Each 
crab gives a strain of sixty tons, and this force of 240 tons, if necessary at 
all, is to be applied amidships. Two lighters will also be moored at the stem 
and two at the stem, and the chains passing to these from the ship will re- 
turn on shore, so as to be worked with a double purchase. Stationary en- 
gines of twenty-horse power will haul in the chains, making the whole force 
available to pull the vessel off upwards of 600 tons. 

It only remains to add, as a matter of scientific record, that since the 
above was written the launch of the great steamer has been effected. — Ed. 
attempted. — Editor. 

ON SCREW PROPELLERS. 

The following communication on the above subject, by Prof TV. H. Hop- 
kins, U. S. Naval Academy, is copied from Silliman's Journal : — 

Is it not strange that while in heavy machinery on land revolving at high 
velocities no diflSculty is found in preventing healing in the journals, from 
friction, that few propellers are afloat at sea that have not suffered seriously 
firom this cause 1 We hear of vessels on both sides of the Atlantic, mcrcau- 
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tile nml nimod, that am reunlcj liy Iho heating nnd weariiig in tlio Bluffing 
boxes nncl hearings of llitir sliafta. 

Il appcan to the writer that the canscs for thia can ha cosily explained, 
and Ibc effects modified if not prc>^ntDd. Tbo heating; of tlie bearings 
insido a vessel results from one cansc : tlio wear and heat in tlio BtuQiDg box. 
and outside joumiils njsnlc from totally different causes. 

In most cases the raochinury of a steamship ia placed in the ecntro of tho 
Tcssel, and tiienco motioa ia eorricd to the propeller blades by a long shaft 
rigidly conneWod. If the frame of Ibo vessel springs at all by iho motion 
of tha sea, tbe shaft is thrown out of lino, and mnst eonseqncnlly heat. To 
remedy this the shaft should bo allgwed some play in tho couplings where 
tho Icniitla of tho shaft are joined lof^thcr. 

But it is tho wearing of the journals and bearings outside the vessel that 
is most prejudieial, most frcqacnt, and most difficult of repair. 
of this wear is that the blades ore not made smooth and not balanced, 
that the centre of rotation nad tho eeatro of gravity do not coincide, 
mnrhinery in revolving works well under these rireumslances. 

Bnt the moat important disturbing cause is the following. Tho propellef 
blades of a vessel on leaving port arc sot in motion in a plane at right angles 
to the vcEBors keel. Tho propeller blades tend to "persist" in this plane, 
and the greater their momonlnm tho grcalor their resistance to any cnnsc 
tending to draw them from this plane. But the motion of the ve'isel is a 
constant disturbing cansc, and in resisting the motion of the vessel the re- 
volving propeller presses with great force on the bearings. 

Suppose, ns in some vessels, tlio propeller (blades and hub) to weigh fif- 
teen Ions, rropollers of this siio have their centres of oscillation moved at 
the rote of thirty-six feet per seeood when in full action. Wo have then a 
weight of fifteen tons moving at thirty six feet per second, to ha defioctcd 
from its line of action whenever the vessel rises or falls. Tho wear caused 
by fliis action has been attempted to bo overcome by putting wooden 
in bearings ; how far successfully has yet to be shoivn.- 

It would undoubtedly bo better to remove tlio cause tlmn to i 
tiie efiects. It seems to the writer that the cause may be easily removed bjTjg 
simply so arranging tho propeller blades (or tho frame in yhieh they 
mounted), that the propeller blades can keep in tlie original ph 
tion however the vessel may move in a sea way, Tlio plana for effecting thil 
nie not uosily explained without drawings. But means of so arranging 
propeller blades that thoy will keep vcnical however tlie vesacl may move 
will occur to moat persons acntiaintcd witli tneeliinory. 

HASKKL'S SLIDING KEEL. 
This invention consists of a plate of iron, or other suitable metal, which 
IB moved vertically in a recess made for it in the keel. A link at eaeli end 
nttaches the plate to the keel, provision being made by slitting the pin-holes 
of tho links, to allow for the rauing or lowering of Iho plato, which ia 
accomplished by racks and pinions, or other suitable maeliinery, worked on, 
the vessel's docks, the attaching rods passing through water-tight tubes ex'^ 
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tending from the top side of the keel to the dect- Tlie depth to which the 
sliding keel can bo lowered, is of course limited by the depth of the main 
keel ; being somewhat less, but its length being nearly that of the main keel, 
a sufficient area is presented to prevent that motion of the vessel technically 
termed " flatting off," which would otherwise take place under a side wind. 
The old fashioned sliding keel is objectionable, as the " well " or opening in 
which it slides runs fore and affc of the vessel, for one-fourth or one-third of 
her length, and requires the deck beams and frames for that length to be cut 
entirely through, thereby much diminishing the strength of the hull. Mr. 
Maskel's plan requires no such sacrifice ; nothing is cut through ; but the 
hull is built in the usual way, except the recess in the main keel. For vessels 
navigating the shallow rivers and bays of our Southern coast it must i)n)vo 
valuable, particularly in the cotton districts, where the largest vessels of 
deep draught, unable to come in, are loaded by means of lighters. The plan 
is favorably reported on by a commission of United States Naval officers, 
and is approved by some of the most eminent naval architects of the country. 

NOVEL STE^VM VESSEL. 

There is now in the course of construction, in Tx)ndon, a small steamship, 
built of iron upon a new principle, which the builders believe will accomplish an 
average speed of from twenty-five to thirty miles an hour. The invention, for 
which a patent has been obtained, is intended to be ai>plicd to special transit 
vessels only, and is not suitable to river steamers, or other vessels intended 
to be used where the water is shallow or the channels uncertain. Should the 
expectations of the builders be realized, a vessel built and fitted in tlie manner 
proposed can make the voyage from Liverpool to New York in five days, or 
from Liverpool to Melbourne in forty days. The novelty of the invention 
consists for the most part in constructing the vessel so that the centre of 
gravity is placed below the water line. This is effiicted by constnicting a 
chamber called a " well " all along the bottom of the vessel, in wliich the 
machinery, coals and stores can be deposited. As it is not proposed that the 
vessel shall carry cargo, the centre of gravity will thus become a suspended 
instead of a supported body ; and it is believed that this peculiar formation 
will materially decrease the area of resistance to the water. The sides of 
the vessel rise perpendicularly from the well ; and although the appearance 
of tlie vessel at present is anything but graceful, the patentee is of opinion 
that her form is constructed so as to secure the greatest amount of speed 
compatible with safety. 

The improvements proposed to be carried out may be shortly described 
area as follows : 1 . Vessels built according to this plan show a decrease in the 
of resistance to the water full thirty-five per cent, when measured against any 
other vessel of the same breadth of beam and draught of water, thus insur- 
ing greater speed. 2. They have a better disposition of the centre of grav- 
ity, a consequent increase in stability, and a decrease in the amount of oscil- 
lation, enabling them when required to carry a larger quantity of canvas 
than other vessels of the same size. 3. The engines ai-e so constructed as 
to effect economy in space and weight, causing also a saving of coals equal 
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to a sixth of the ronsumpTiqii of other marina Dngincti. 4. 
pellar posaesses greater power of propulsion than any other pmpeller jet in- 
iroducuil, hj at Icobi tliiny per cunt. S. Attnchcd to the engines is u power- 
ful sle&m signa] whistle, fo eonstrut-tGd oa to giro out a code of signals, hy 
lyhieh captains of ships inaj communiaite with atdi otJier, by soundl per- 
lectly intelligible, at a distanca of three or four tnilen apart. The object of 
this portion of the invmtion is to prevent coIlisionB at eea during dark nighte 
or foggy weather. The non^ltj in the steam-propeller ia confined to tto 
manner of fixing the Guis, Go that each blade when revolving will clear ihv 
other of liaek water. This adaptation seoms extremely simple. The inlio^r 
dui-tion of a bnoynnt dmm or boas, in which the n>ot of the fan is Sxetii 
also rndot-cs the weight of the ehafi by about two-thirds. Tho trial vesKO^I, 
ivhidi will be ready for launching in a few days, is of sixty Ions bnnben, and' 
when titled with her engiiics and stores will weigh only fourteen toog. Shei^. 
formed of plate iron one-eighth of an inch tliiek, with angle irons an ind»', 
and a half thick, and ribs fifteen inches apart. Tho Inventor proposes to tnk^^. 
her to New York when finiBheil. There can ha no doubt that light iroit ■ 
steamers, withont cargo, and driven by high -pressure engines, con 
very great speed in passing throngh Iho water, but it would be premature 
asEcn tlmt the vessel now building will realize all the antitipationa wl 
iho bnildcrs hava formed of her ]x>werB. 

Large Scretx Steamer, — The largest Screw Steamer hitherto constructed 
hai been launched at Glasgow during Ilia past year. She is intended (or 
the AuEtralion trade, and rates asof 1 600 horse power. She is 2,800 tons bur- 
then ; beam, Ibrty-two feet ; length over nil, 360 feet ; depth of hold, thirty-ona 
feet. She lias two direct itetion engines, six tubular boilers, and a Ihlt^bladed 
propeller. She will carry DOO tons of goods, and hcrbunkets will stow 1,500 
tons of coal — cuongh for twenty-four days at full steam. It ia unuccossarj 
to say that this vessel is of iron, as nono bat iron screw-propellers are mada 
■ in England. Thonnmbcrof thcso i-csscis Ls rapidly increasing in themothe* 
country, and they seem destined to Bupersede all others in the trnuBportatiotfj 
of goods of some value. 



CLIFFOED'S ISVEKTION FOR LOWEHING BOATS. 
The following is a dBlniled description of Cliflbrd's plan of lowering ' 



It sen, which has been already alluded to in the Annual of Scientific 
covery for 1857. The object of this important invention is lo enable a 
placed in a suspended boat to lower it safely at a moment's notice, whether 
it bo empty or full of passongers, and whether tho sea is smooth or rough, 
whether the ship is at rest or in motion. In the centre of the boat, across 
the keel, is a email windlass ; at both ends an ordinary pulley ib fastened to 
the fceol, and immediately over each a friction pulley, (which will bo 
described hcreotler) is snsponded by ropes attached to tho sides of the boot. 
The boat being raised to the proper height by the nsnol menns. and the ends 
of two suspending ropes of exactly the some length being firmly secured U>. 
tho Bxtitimitios of the davits, their other ends 
pullcyB, tfatoagh the pnilcys on the kcol, and are loosely inserted in holea 
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bored for the purpose through the windlass. Preparatory to this, a long 
rope, fastened to the windlass, had been wound around it ; and this rope is 
now pulled upon, and the suspending ropes are in consequence wound round 
the windlass, and kept tight by securing the winding rope. The pulleys by 
which the boat has been raised are unhooked, and she is left suspended to 
the davits. For the purpose of lashing the boat to the ship, there are on 
each davit two iron prongs, one nearly as high as the gunwale of the boat, 
and the other two feet lower than her keel. These prongs extend directly 
downward, so that any ring or thimble passed up them would fall by its 
own weight, if left unsustained. Ropes with thimbles at their ends are next 
hooked to the prongs, those from the upper prongs being passed over the 
nearest side of the boat, those from the lower ones under her and over the 
other side, while all four are tightly fastened inside of her. The boat is now 
suspended, prevented from rocking and ready for service. The process of 
lowering is obvious ; a man enters the boat, unfastens the winding rope, 
which he allows to run fast or slow as he pleases. The weight of the boat 
uu>vinds the suspending ropes, which finally slip from the holes in the wind- 
lass and remain hanging from the davits. The thimbles of the lashing 
ropes in the mean time slip from the prongs and remain hanging from the 
sides of the boat. In this operation the force of a man is made sufficient to 
control the weight of a boat by means of the friction pulleys above men- 
tioned, the effect of which is analogous to that of a turn or two of a rope 
around a post, as exemplified every day on the arrival of a steamer, when 
one man by this process checks the motion of a boat of a thousand tons. 
The friction pulley consists of a block with three sheaves placed one above 
the other, their centers in a straight line, their sides on the same plane and 
their axles parallel. The rope is made to wind its way from the right of 
one sheave to the left of the next, and once on, has the shape of a cross sec- 
tion of a hollow rail. The nearer the sheaves are to each other the sharper 
the turnings of the rope, and the stronger the resulting friction. Another 
precaution which it is always prudent to take beforehand, is that of fasten- 
ing the helm on the proper side for turning the head of the boat away from 
the ship. But this must be done carefully, for if it be turned too much on 
that side and the boat lowered from a steamer at full speed, mishaps might 
occur. This invention has been thoroughly tried on board several vessels of 
the English Navy. It is found to answer beyond expectation, and is now 
adopted by the Admiralty. 

STEAM ON COMMON ROADS. 

Considerable attention has been excited in New York during the past year 
by the occasional appearance on Broadway of a street locomotive, built by 
Mr. Richard Dudgeon. Its speed was about equal with the average speed 
of horses in stages, and it was apparently controlled with as much ease, and 
"with more certainty. The popular notions that horses would ha alarmed by 
such vehicles, and that they cannot ascend hills on account of their wliccls 
slipping, wore refuted by the performance of tliis engine, which met with no 
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case of difficultj- of this nntnra, allhougli i 
SEVcrill days in trowiksl slrecu. 

Mr, Joseph Bnttin, of Newark, N. J., lina also recently bailt n Btpam car- 
riage on ailifTcrcnt plon.'whieh he lias mnEucicBBfulIy on xcvcral Ehcirt trips. 
TliB ptrforraance is such as to coirolmrato tlio view thai Bteam may ho used 
iridi HdTantago, even on a BmoU scale. 

It is knov'n to most well informed persons that there were aboat sovcnlf 
steam uarrio^ieB bailt in England between 1B3T and 1840, many of which 
were repMtcd to have attained speeds of tti'cnty (o thirty miles per hour with 
fnll loads, and to have worked more ceonomiuilly than horses, and 
licen fL'ec from the otijeilions attributed to tliem by popular mmor, such 
that they would make tmoke, throw out spaHcs and dust, frighten hoc 
slip their wheals, and bo unublo to steer well anil sto]i quickly. 

In reply to all ropoits of these favoraljlo perfbnnancca, from 1831 down 
this day, the question has bc«n as!cc^d : " How Iiapijeiis it, if [lieso reports be 
true, tliat eapitnlista or practical engineers have not brought the invention 
into common uso ! " It secras on all hands to have beon inferred, from tllo 
fact it has not come into use, that the iUTOnlion ia incnpuhla of competing 
wiih iLorae-power, in point of economy, or that it ia dangerous or olhurwiso 
objeetiunablo. 

To this question, Mr. John Fazcy, author of a n-ell known Treatise on 
the Steam Kngine, in liii tcstbuony bcToro a committee of the IIouso of 
Commons on steam carriages, replied that the protection by patents was in- 
snfflcieat to induce business mon to incur tho expenses that attend the intro- 
duction of a new inwntion. The first machines always cost more, anil gcn- 
enlly arc iar less efficient than thOBO built after ibete has been lime to effect 
the detailB and proportions, and methodize and cheapen the conatniction ; 
and unless it is InUrubly sure that the invuntiun will not ho open to compe- 
tition, tliere is no inducement to incur thccurtoinlyof cxtrourdmary expense 
in die ootsct, orou if there were no apprehension whatever that the enterprise 
mlglit M\ from delectij of the inventioa. There were at tJuit lime and soon 
after, six different plans, nearly equal in merit, which liad no patentable fen- 
tmes bat their boilers ; and the proprietors of these plans were in competition, 
and some of Ihcm were hostile to each other, and disputed in public print, 
and even opposed each other in opplications to Parliament ; tiicae proceed- 
ings indicated ihnt thci-o would bo sneh competition as would prevent capi- 
talists from obtaining high profita, however uEciiil the inventioa might prove 
lu be; nnd it was observed (luti after the coming up of these competing plans, 
tbtro was little capital BubBcribed, although immBdintoly after ihe first suc- 
ccssfui demonslmtian by Gumey, abundance of capital was subscribed, on 
condition that Parliament sliould sanction the enterprise, by granting dior- 
tors and repealing Prohibitory Toll Acts. 

In 1B31 Gumey nnil hia sitpportcrs petitioned for the ahatcjnont of lolls, 
wljicli were from two to thirteen times higher on steamers than on liDrso 
conchM of equal cnpntity. The Commons appointed a stilect committee lo 
Dsnmine into (ho nierils of iho invention or the ol)Staclo3 in lis way; which 
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that of the parties interested, reported that the invention was al>lc to work 
cheaper than horses ; that it was speedier, safer, more agreeable, and less in- 
jurious to roads than horses ; and that it was subject to Prohibitory Tolls ; 
and the committee reported a Bill to make the tolls equal to those on horse 
carriages, which Bill passed the Commons, but was rejected by the Lords. 

In 1834 Gumcy again petitioned; another investigation took place, but 
the case was laid over until 1835, when another committee resumed the sub- 
ject, and a Bill was passed to relieve steam carriages from Prohibitory Tolls, 
and to extend Gumey's patent, which had nearly expired. This Bill the 
Lords rejected, in consequence of which the capitalists withdrew, and the 
invention was left to the zeal of enthusiasts, who worked with little or no 
hope of money, and who were easily crushed by the strong opposition of es- 
tablished interests. 

It is remarked in the history of this invention, that it might have attained 
the sanction of Parliament, and attained complete success, had there l)cen a 
company committed to no particular invention, yet controlling them all, 
and adopting and combining what was best in all. The same remark, wo 
think, is now applicable to the invention as it stands in this country. And 
we may add that the view of Fazey applies with greater force than it did 
when the locomotive was undeveloped, and the competing steam carnage 
plans were in some measure protected by patents. Capitalists will keep 
aloof from it unless it is presented in such a condition that tliey may expect 
a monopoly of the plans which they pay for perfecting and introducing. 
They will not pay the extraordinary expenses of new machinery, and of 
repeated partial failures, if, when they have shown that the general project is 
economical, those who wish to use them can get their models copied at mere 
workmen's prices, or run them down by the force of superior capital. 

Inventors usually arc actuated by love of invention, and do not compre- 
hend the motives of money-making men. They are also partial to their own 
devices ; and, though not more selfish than other men, they are often at 
variance with each other, and weaken themselves until they fall an easy 
prey to the lowest class of capitalists. It appears that this invention has 
horetofere failed from the division of those whose plans, if combined, would 
have insured its success ; it is to be hoped their error will save the invention 
from a like fate at this time, when it seems to be exciting renewed attention, 
both here and in England. 

FEEDDfG OF STEAM BOILERS BY METER. 

The owners of steam machinery are well aware that it is by no means an 
uncommon occurrence for the shortcomings of one portion of their arrange- 
ments to be unwittingly attributed to another and innocent department. In 
this way, the engine and its boiler are often mixed up, as to their respective 
merits and defects, very much to the confusion of their qualities, the perpet- 
uation of uneconomical working, and the betrayal of the confidence of the 
employer. 

Every steam boiler and every engine ought to stand for itself; and each 
must support its own individual credit. What goes on in the steam cylinder 
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ANITOAI, OF SOlESjIfflO BlBCOTBKlf. 

is, of poui'sp, alrcndy clearly toM bylho iuiliaitor, nnd monjare ^OTnlmlnr 
defocts ODil iIosngcniGnCB which the mcc^jiaoir'nl engineer bus jirovcd anil 
remodied hy the hi-lp uf this liwie inatrumont. Now [liere ia no rcaaon ivliy 
the " jndicutor" flystcm shonlil noffciid e<]niiDy as good nn application wilh 
roferenco 10 t!iu real sourra of Iho po\vi!r — iho BWam boiler. At prcsenl wb 
put coals into tlie iiirnace, and pour water into the boiling chamlwr for ci 
version into utenm, whilst we liavo no satisfactory return to fihow whether . 
each pound of fuel does or docs not pmdnco the umoant of mcchouiol] 
effect which is o:ct);)blo from it. But sueti an explanatory el 
now he obtained in a, very simple and acenrato manner, by mounting- gnaiST 
upon the water fecd-pipo of the boiler with a pood water n 
boiler mast, of conreo, bavo its own Bpceial meter, so that, however muny J 
boiloiH there may be working in concert, the truth ia always told a 
potfonnaat»s of every indlTidnol one, 

IJiritOVEMESTa IN STEAII BOILEltS. 

George Jutkson, irf England, has piitcntod "n now or improved steam, 
boiler, to bo heated by the waste bent of puddling or mill fum; 
boiler ia of eylindiieu! form, and is terminated by homispbDrieal or nearly 
bomiBphericai ends. The boiler is sot in ita easing of brickwork in a vorti- 
. citl position, and the hot air and the lire aro made to rirculato alxnit and 
tliroagh tlie said holler in the following manner ; — " The fire is conducted, 
from B couple of puddling or mill fnmaccs thron^i two flues, and dalivcre4, 
near the bottom of tlie boiler. After being mnde to circulate sb 
vertical sidoa of the cylindrical boiler, the said fire ctiters a boriwrntal Slv^< 
pnasing liicough the boiler at a point a little bigbor tlinn its middle, Tla" 
flro entera I^b horizontal Sao at both ends, and passes up a vertical flue 
chimney, which is situated in the axis oftbo boiler, and ojiens into the hi 
zontal flue. A damper ia aitnatod at cacii end of tliQ borizontal fli 
liy the dampers ttio draught may lie regulated. That part of the vertical, 
chimney which is witliin iJie holier is Burroandcd with an air sjiaee, that is 
to soy, tliero is an annular layer of air between the chimney and the boiler, 
so that tlie elitmuey is isolated, so for as its temperature is concerned, frain 
the upper port of the boiler. The isololing air space desecnds to a point' 
below die water level of tlie boiler, and any danger whidi would olherwisol 
attend the ovor-hoatuig of the chimney Is avoided." 

Wrigil'i ImprooBiuntt in ilana/aduriiig Builen. — In tbc ordiniiiy ma: 
facCnnj of cylindrical boilers, tlic plates are so arranged llial the riveted joi 
run in lines parallel to the asia of ibo boiler, nnd in planes pcrpendicnlar » 
to tha Biis ; or, in other words, the joints ron in tte direction of the lengtli 
of the boiler, and at riglil angles to it. The jointa nmning parallel to the 
axis of tlio boiler, or the longitodinal joints, it is Avoll known, arc subjected 
to a greater strain than tliose crossing thc'in nt right angles and ranning 
ronnd in planes perpendicular to ilio uxia, and consequently the longitadinnl 
jointing ia the weakest, and tlio jjiirt of tbe boiler first to give way under 
great jptcssure. 
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England, has patented an invention which consists in fo arranpinpf the riv- 
eted joints of boilers, and other articles of similar manufacture, that they 
shall not ran parallel to the axis, but in a line oblicjuc thereto, tlie lines of 
plates being made to run round the axis of the l)oiler in a helical or cork- 
screw direction, and the joints eitlier at right angles to one anotlicr, or vary- 
ing from a right angle, so as to be oblique to the direction of the greatest 
strain. " By thus placing the lines of riveted jointing oblifjue to the direc- 
tion of greatest strain," says Mr. Wright, " any given amount of such 
greatest or lateral strain is resisted by a greater length of jointing, and 
consequently greater number of rivets, than when such line of jointing is 
situated parallel to the axis of the boiler ; whilst the whole lengtli of joint- 
ing and number of rivets in the boiler is not increased, or is increased only 
to an inconsiderable extent." 

3Itid Pockets for Steam Boilers. — J. Stephen, of Glasgow, has taken out a 
patent for the following method of constructing l)oilers, to collect and remove 
the mud deposited from impure water. The boiler is formed with a narrow 
water space division, or pocket, extending from the un<lersi(lc of tlio lioiler 
at the furnace dox^Ti to and through the line of furnace bars. Tlio water 
space opens at its upper wide end into the bottom of the lM)iler, which has 
a row of openings in its shell at that part to form the coinmuuicntion. The 
l)oiler itself is set sliglitly out of the horizontal line, the funince end l>cing 
somewhat lower than the reverse end. Hence the mud and dei)osit of the 
water is continually directed towards the front or furnace end where it falls 
from the boiler into the narrow bottom of the water space or pocket. The 
part where the deposit accumulates is earned down to a short distance IkjIow 
the furnace bars, so that the heat of the fuel cannot act injuriously upon the 
metal of the division space, and bum it where there is no water to protect it. 
The mud or sediment which accumulates in the bottom of the water space 
can be removed by an instrument put in cither from the interior of the 
boiler, or tlirough a i>lug way in the front end of the water space. Loose 
deposit can, of course, bo blown out through the plug way by the steam 
pressure of the boiler. The water space, being passed down into the fumaco 
in the centre thereof, fonns the means of dividing the furnace into two equal 
parts, so that the sections can thus be fired alternately. 

ERICSSON'S HOT AIR ENGINE. 

Ericsson's caloric motor or hot air engine, which had been nearly forgot- 
ten by the public, and was supposed to have been laid aside as ingenious 
but impracticable, is again brought to notice and now seems to be decidedly 
successful. Though the principle on which Ericsson's caloric engine was 
originally built is wholly preserved, the arranircment and mechanism are 
entirely different — the whole bchig reduced to a degree of simplicity never 
Iwjforo attained in any engine. 

Several cf these engines have been exhibited in Xcw York during tlic 
pa.<5t summer. One, located in an oflice in Williani-strcct, occuj)ics less 
than a cubic foot of space, and is heated solely by gas. 'Flic power devel- 
lopod by it, is greater than that of an able-bodied man. It is employed in 



pumping, and rsisea three hogaheada per hone to an devotion of fivB fbab-J 
Tiiis pMIcm ia cnllca a " ilomeaiic cnjjiin'," Ixing adapted to perfon 
great ■variety of work ordinarily done liy hand, and with a, snrprisiiig de- 
gree of economy. 

Another pattern is designed for ahipa' nae. In thia eapotity, it promiaos 
to accomplieh Important resiulte ; for our Rne large pnekcts and sailing thipe, 
being nnable to carry steam engines, hara wholly to rely on nuuiunl lal)or 
in ridding the ship of water, in case of leak or other exigency. The caloric 
engine may bo placed in the comer of the cook's galley, aboosl nnobsorvcd, 
and may be pnt in operalion in llftecn or twenty minntcs, saving the labor 
of an eniiro crew. There being no poEsibillty of explosion, or rather ^s^- 
aster, the cook is amply i|ua]iSed to officiate as engineer, if desired. M 

In addition to the above, a sleara yacht has Iwen running in New To^fl 
harbor daring Ilie past snmmor, propelled solely by caloric. This boot la 
fifty feet in length, with an eight feet peddle wheel, which works aboat 
thirty lums per minnte, giving a speed eqnaL to eight or nine knots an 
hoar. The engine is controlled by any one who happens to belong to &b 
party on board. The fuel is cither coal or wood. Small oak wood has 
gcaorally been nsed, sawed into eight-inch lengths, and incredible oa it may 
seem, only one cord was consumed during tbo lost six >veekB, diongli Ao 
boat was in motion more or less every day 1 Even alter the fires are wholly 
estingiushed, eatlkicnC beat is retained in t)ie metal of the engine (if il has 
been thoroughly wormed, and is in good working order) to propel the boat 
at Icoet two miles. The space oetiijiied by tho engine of ihi:i 1 
larger tbatk the boiler wliich the same boat wonld require if propelled by 

Hr. Ericsson deserves great credit for the patience with which, nnd 
great diaconriigemeiics, lie has clnboraled nnd perfected his invention, ai 
wo hope ho may now reap on abundant reward. 

NEW SAFETY ESCAPE-PIPE FOR STEAM HOILEGS. 
At a recent meeting of the society of Arts, London, Mr. John Ham** 
bottom read a paper describing a new and improved mode of applying the 
fusible plug to t^team boilers, so as to sccon! the greater certainty of its ac- 
tion and to remove one of tlie principal causes of boilur explosions, namdy, 
that arising from shortness of water. It occurred to the author, that if the 
plug or plugs were inserted in a small fine or pipe, throngh which a eurrenl 
of the hottest gases taken immediately from near the fire was mode to pass 
such fine or pipe, being ot the same limo at a higlier level, than the boiler 
sntfoco over the fire, [hat the fnsibia plugs would be mt'llod out with greater 
certainty, whilst at the some time the boilers not being overhcateil would bo 
uninjured. The modes in which the invention could be applied to various 
descriptions of boilers was shown by drawings, and the manner in which tho 
invention acted was described. An elbow pipe four inches diameter was 
fitted to tho bottom of tlio boiler, or to the top -internal flue ofa boiler and 
was made the means of carrying the liealed gases from the furnace to [he 
side or exit flue. The upper part of tho elbow pipo being perfoiated v/iA, 
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conical holes five-eighths of an inch diameter, and filled witli fufsihle metal 
plugs, simply driven in. By this arrangement should the water fall l>c'low the 
upper surface of the pipe, tlie fusible plugs being constantly cxi)osed to the 
current of the heated gases, passing through it immediately melt, and thus 
preserve the boiler from injury. The pipe could be made of wTought or 
cast-iron, brass, or copper, but the author preferred them, of -wrought iron 
or malleable cast iron. Before venturing to bring the plan before the public, 
he made several experiments upon one of his own boilers. At the time the 
experiments took place, the pressure of tlie steam averaged from forty to 
forty-five pounds the square inch, the water then l)eing at its proper working 
hcighty.that is to say, three or four inches above the covering in, or top of 
the side flues. To facilitate the experiment, the water was blown off until 
its level was not more than one fourth of an inch above the top of the i)ipe. 
Instructions were then given to the stoker, to fire up, and increase the 
steam pressure, with a view to evaporate the water as quick as ])osHil)lc, 
and reduce it below the proper level. Through a spy hole made in the 
brickwork the action of the fire could be distinctly observed playing upon 
the plugs until they melted out. It was subsequently found that three of 
the plugs had given way, thus relieving the boiler from steam i)res8ure, 
and gradually putting out the fire, while a sufficient quantity of water was 
reserved to enable the stroker to recommence firing, with but little delay of 
the replacing of the plugs. 

ENGINES OF THE BROOKLYN WATERWORKS. 

The largest pumping engines in the United States, and, with few excep- 
tions, in the world, arc those in course of construction for the Brooklyn 
Water Works by Messrs. Woodrufi" and Beach of Hartford, Conn. Each 
of the two engines will lift 10,000,000 gallons to an average height of 165 
feet per day of sixteen hours, through a tube thirty six inches in diameter 
and about 3,300 feet long. 

The conduit of the Brooklyn Water Department is situated some 130 
feet below the great distributing reservoir, and powerful engines are ne- 
cessarily required to raise the water. The two machines now in course of 
construction are double-acting fly-wheel engines of ten feet stroke and eighty 
inch bore, each working two pimips of fifty-four inch bore and thirty six inch 
eflbctivc stroke, by spiral cams. 

This is a modification of the Hartford pumping engine, built by Messrs. 
Woodruff and Beach, in which the fly-wheel shafts gear, with two pump- 
shafts, each driving two pumps and reducing their speed to one tliird that 
of the fly-wheel shaft. The four pumps are each fitted with double pistons, 
worked by the cams, alternately toward and from each other, with a lap on 
the upper and lower centres, so that the water is lifted without changing its 
direction, as in other double-acting pumps. In the Brooklyn engines, only 
one pair of pumps will be used for each, the piston of one working its 
charge through the other, the effective stroke of each being thirty six inches 
with forty-two inch travel, and tlie cams being connected directly to the fly- 
wheel shaft. Double-beat valves are also to be used 



IL'AL OP SCIESTIFIC DISCOTEKr, 

Tho iloty C3tat)1ishcd as n t:«t oftiiesc cnginta is 600,000 pouuds of water 
raised ons fool, tvich one jwuiid of coul ; the wnter liciii;: measured by actual 
distlintgo into the raservoir. Tlio trials of the Hartford Dngine, gave, in 
one caau, 630,000, and in anotlicr, 690,000 pounds dnty. 

The cnpnoa used at Cambridge, Muss., for working tlio pnnipi of the 
w«llT'Works, bave tbe following pccaliuritiBB : Two trunk ongineH work the 
pumpa by direct action, each combining iho nae of high and law pressure 
Elsain. The high pressure rylindor is placed witiiin tbe other, and, inetcad 
of allowing the exhausted Bt«am to escape, it is earrcd bock ihrongh pas- 
sages in the covering of the outer cylinder ; and Ttiudc to outer this outer or 
low-pressure cylinder at the same end aa it enters the first j here it acts, 
expansively, aud is finally conveyed tlirougii the side supports of the en- 
gine into the condenser. Tho piston of the outer cylinder is a ring, and its 
power ia transmitted hy tliree piaton-roils instead of one, which are bolted 
to llie same crosa-hoad, or yoke of iron, as the single piston-rod of the inner 
cj^der ; thus Iho powers of the two cylinders are combined to eficct tho 
same object at tho same moment. The Inner cylindcris kopt warm by the 
steam in tho outer one, and this again hy a small quantity of sicum wliich is 
admitted for that purpose into its hollow eOTcr or jnckct. The diamelcr of 
tlie small cyliuder is twelve inches, and that of the largo twenty-four inches, 
its piston being a ring Ave inches wide. Tba plunger of each pump dis- 
places about sixteen and a half gallons of water each stroke. 

COAr,.BUBSING LOCOMOTIVES. 

Kuinciuua ubortivD attempts have been made during tho lust ton years^ 
for substituting mal for wood as fuel for locomolivos. When it ia known 
that all over Europe coke is u^ as succesafully aa wood is hero, it is not 
easy to nndcrstand why tbcm should be any difficalty in using ontlu'acite, 
but practice Ims taught thai tiHoro are many. Tiierc ore now three diiferent 
plans before the public, aod Ihey aro all opprovod by competent engincei*, 
A locomotivo on tliu Buker plan has been constructed for tho Providone^ 
and Fall lUvcr Kuilway Company, The novelty consists in making 
flwnea follow a curved flae, instond of going atroight to the ciiimncy. 
smoke is tliaa more lliotonghly miscd with air, and consequently betH 
bomed. There is also an arrangement to supply tho furnace with watlAt^l 
air. It ia alleged that tbe result will ho a saying of fifty ]>or c( 

Another loeomotive ia in use upon dio Undaon River mil-rooil, Aaxfl 
invention of A, F. Smith, Su])crintendent of that rood. This machiiMt'l 
weighs 59,000 pounds, tho driving- wheel » are five feet in dial 
Btroko ia twenty-two inches, the boiler is forty-nino inches in dis 
eleven and n half feet long, Tho barrel proper, extending from the ilnmo- j 
sheet to tire smoke-ureh, is seven and a half feet long and fortj- inches in iU"^ 
ameter. There are 179 brass tubes, of two inches ontsido diameter anj f 
seven and a half feet long. Tho fire boK meoiiures sixty by iliirty-two ] 
inches, with a combustion chnuibor extending fbor feet into tlio barrel of \ 
tho boiler. This chamber ia divided by a water teg, entendmg Irom tho^^ 
front of die Ore-box to within twenty inches of the tuba aliect, Aromid ^ 
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combostion chamber thcro aro apertures which arc opened or closed at 
pleasure, and by which air can be let in to burn the gases not yet consumed. 
The consumption of coal on the first trip, between New York and Pough- 
keepsie, was 4,200 pounds instead of the usual four cords of wood ; that is to 
say, thirteen dollars and t^'enty-five cents instead of t^-enty-eight dollars* 
Dimpfel's tubular boiler is intended for any kind of fuel, and, it is alleged, 
answers perfectly for coal-burning locomotives. A largo machine of this 
style wa3 built by the Taunton Locomotive Manufacturing Company, and is 
now drawing express trains over the Erie Railroad, using anthracite alone. 
The fire-box and the barrel form one chamber, through the whole length of 
which the smoke passes, escaping into the smoke-box through an opening in 
the lowest part of the barrel near the smoke-box. The tubes extend out of 
the barrel over the fire ; there they bend upward, and the top of tlio furnace 
becomes a tube sheet. With this arrangement the water is inside the tubes 
and the fire outside between them, in the manner adopted for the Iwilers of 
the Collins steamships. The inventor claims to Imve by this arrangement 
entirely done away with the burning of the end of the tul)es and of the top 
of the fire-box, which is the ordinary consequence of a coal fire in a locomo- 
tire built on the usual plan. 

IlirEOVEMENTS IN LOCOMOTIVES AND KAILROAD CAE8. 

Preslage*8 Improved Locomotive. — This invention is attracting considerable 
attention in England, and is similar to the one used on the steamer Arctic at 
the time of her loss. It aims at fulfilling the conditions suggested by tlio 
Franklin Institute as being nccessarj' for tlio economical working of super- 
heated steam, — the committee reporting that there would bo great economy 
in using superheated steam or stamc, if it could be brouglit into operation 
where the temperature of colder bodies would not interfere to abstract the 
heat before it could be profitably employed. The cylinders and working 
parts of the macliino aro placed above the 1)oilcr, instead of underneath, as is 
usual, and the boiler is in consequence lowered, thus giving more stability to 
the engine and bringing its centre of gravity more directly to the line of at- 
traction. The removal of mechanism from under the boiler leaves a space 
available for the construction of a tank, which surrounds it in such a manner 
as to maintam against the boiler a sheet of feed water, which is there heated 
by the radiating heat preparatory to its being fed in. The cylinders are en- 
circled by jackets, and are placed in the smoke-box. The steam in its pas- 
sage from the boiler to the cylinders, is led into those jackets, where it is 
superheated. It is expected that the consumption of th^ fuel will be dimin- 
ished one half by the use of this invention. This expectation is by no means 
unreasonable, when wo remember that a locomotive uses about three times 
more fuel per horse power than the most expensive stationary engine. 
Besides, the use of stame in lieu of steam does not require so large a boiler, 
and the room thus gained allows an increase of the furnace sujQicient for tho 
use of coal, which is a cheaper combustible than wood or coke. 

New Form of Loconwtive* — A newfonnof railroad locomotive has re- 
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ciently been constructed in England. The steam cylinders arc placed mid- 
way between two pairs of driving wheels, which arc so disposed as to bear 
nearly the whole weight of the engine. A third pair of wheels arc added, as 
loading or travelling wheels, to complete the six required for the safety of the 
engine. The cylinders are fitted and worked the usual way, but, instead 
of having the piston passing out at one end of the cylinder only, it is carried 
through both ends of it, which are filled with stuflSng boxes. This plan 
saves the piston from undue friction. The cylinders are fitted and furnished 
with connecting rods at the ends of the pistons, one set of connecting rods 
communicating with one of the cranks on the leading driving wheel axle, 
and otliers with the cranks of the rear driving wheel axle. By tliis arrange- 
ment the cylinders and pistons act in opposite directions, and the tendency 
to oscillation is avoided. 

Automatic Steam Whistle. — This is the invention of Mr. James Harrison, 
Jr., and is a mechanical attachment to the engine, worked from tlie fonvard 
truck axle, upon the principle that the axle makes a certain number of re- 
volutions in working over the same distance, without any regard to the 
speed. The motion is carried up to and along the top of the l>oiler to a cast 
iron hollow cylinder, eight or ten inches in diameter, which is placed verti- 
cally upon the boiler at the p6int where the whistle is to be fixed. On this 
cylinder a screw is cut, intended to be long enough for adaptation to the route 
of the locomotive out and back. Between the threads of this screw a lever 
slowly traverses, and at the points where the whistle is to be blown, pins arc 
placed, over which the lever rides and raises a corresponding one, acting 
upon the valve of the whistle on the top of the cylinder. 

Improvement in Journal Boxes. — We notice the following improvement in 
journal box for railroad car axles. It consists in making an inner box or 
cell, with projecting lips, which embrace the lower half of the journal, to fit 
and slide in recesses in the sides of a brass or cap box, so that when the 
journal is inserted, and the inner box or cell is forced up against the journal 
by springs, the whole circumference of the journal slmll be embraced, to 
prevent the entrance of dirt and waste of oil. 

Improvement in the Manufacture of Car Wlicels. — An improved method of 
manufacturing wheels and axles is now being largely carried on in England. 
The wheel is composed of triangular sections, each triangle being formed of 
a rolled iron bar, bent into the required shape by a most ingenious opera- 
tion, the base of the triangle being slightly curved, so as to form a perimeter 
of the wheel ; the ends are either inserted in a wrought iron nave ; and, by 
tlio insertion of a piece of iron at the angle of each triangular section where 
it joins the next section, these being welded to each section, tlie wheels 
become one piece of wrought iron, to which the tires are mechanically fixed. 
Such a wrought iron wheel tends greatly to preserve the axle, as every con- 
cussion of the tire against the rails, instead of being directly communicated 
to the axle, is distributed over a series of vibrations in the wrought-iron 
wheels, and thus reaches the axle with greatly-diminished force ; and by 
making the axle considerably Stronger than the ordinary straui upon it re- 
quires, the danger of fracture is reduced to a minimum. 
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KoB Method of Luhr!coii-ai) Alia. — A novel method of lubricating benringi 
ii alio notia^ in tlie French mpchanical Jonniala. Tho bvuring a cloicriUcd 
ta b«iig made ralhcr wider than usual, and a Email disk is litted on the 
loft, which dips into a reaervoir of oQ in tho haso of the hanging cnmaEC or 
block, and b; ita rcvotntioa raises (he oil and di«Cributcs it nver tho 
liearuig. A tigbt-fitting cap may be tnoite to cover in tho wbolo bearing, and 
tKevent, panicnlatly in public cooveyajices, tlie access of dust. Bvaringa 
iliiia InbricAtcd, it is averred, idll run for more than a twelveoonlh with om 
gappl; of oil. 

BEAUFDJIE'S GAS-FLAME FUItKACE. 

The poiotE of novelty in this new French in\-ention arc oi Ibllows: 

Instead of bnming; the fuel directly below the boiler, M. Beaufumt fint 

Bltansforms it into gas in a separate apparutas ; and tbcn convcj-i iliU jpa to 

'le boiler, where its complete comhustiOQ causes Ibe generation of llie Bteom. 

apparatus which M. Beaufume' terms a gnaiHcr, coDEisli nf a 

Bjtiniace mnstrnctcd rerf lite that of a locomolivo, nitb a water tpK* sub- 

Ritaled for the tube-plate. Coal is heaped upon the Arc-ban to a conuikr- 

■ble hogbt, say twentf to twentj-oight inches, acrording to the quali^ of 

'ke coal. The air necessary lor tha gasificDlion ia supplied in milBlile quon- 

» below the fire bam by means of a blowing fim. The ojtygen of the air 

^ptied cames very active eombnsiion utnongst the lower layers of coal in 

Bntoct witb the lire bars converting the coal into carbonic acid gns ; and 

[1 passing through and amongst tho upper layers which onsht 

remain black, becomes conrcrted into carbooic oxide, and accu- 

« in Qic upper part of the furnace, mixed with nitrogen and doubltesa 

rdri^n also. These gases, the temperature of which is but slightly ele- 

« conducted to tho boiler tliroogh a wrought iron pipe, and entor tho 

■r bmace, after having t>een thoroughly mixed in a chamlier termed the 

a-, with a suitable proportion of air supplied by the blnwing^an. After 

haviiig 1)een once ignited in the boiler fiimBco, the gases coniiDne to bum ai 

IS they ale supplied. The flames produced act on tho healing sor&ica 

f the boiler; and the gases remoining ofler combustion pasa through the 

e and eacape into the atmosphere under the pressuro duo to tbe blowiog- 

\, no tJumney bdng required. 

The gaafler, iu consequence of the water-space with which it is surrounded, 
■ itself a SToali boiler, tho water in it nbsorhing the heat developed in the 
■fing process, and utilizing it by forming a conaidorable quantity of 
■nam, which is added to that of tho iargo boiler. The fumoco of the gasifier 
ia supplied nith fuel through a pasaage in the (op of the apparatus, this pas- 
sage croEung tbo ateam fpoce and npenitig into the furnace, whilst it ia fitted 
' ■ ■ ir valves at both extremitioa, ao that the fuel can ho introduced 

» flie fiimaco without opening a commnnicaljon with tlie atmosphere. 

.0 and inesponslve alteraliona require to be made in the brick- 
orkaettingflf ordinary boilers, in order to adapt tliem to being heated by gas. 
6re bars being removed, d brickwork platform is conatrncted in ^ir 
8, euod on lEis platfbnn e, number of brickwork passagee are f ■* 
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iritfi openings arranged to allow a portion of ttio ignited gases to come 
directly into contact with Iho boiler surface. Tbese passages are qnite indiB- 
penaoble, and form what may bo cidlod a beat-rcgulatur. They heat ihs 
gases whicli, aniving in too cold a state, vronld not he completely burnt 
did they not como ia contact with highly-heated surfiLces befom being 
ignited. 

The benefits which M. Beanfnnn! proposos to obtnin bj means of the sys- 
tem, the prindpal feature of which we havo described, oro a very active and 
complete combustion, without an excessive supply of air, and always regular, 
a Totnpleta consumption of smoke, and, finally, a very considerahlo saving 

The labor of the Urcmen attending to the apparatus consists in raising 
fuel to a platform, on a level witli the charging passage, and in introdudng J 
it through this passage, a^cr ascortsining ibo height of the fuel inside bjF 1 
means of a rod. From time Co time he must poke up the black coals lyii^ I 
above the incandescent mass, to prevent their arching over, so as to form 
hollow; he must examine how the gases bum in the bailer furnace, r^nUl 
the speed of the blowing-fan, and adjust the registers upon the various a 
and gas pipes ; he must attend to the water supply of the large boiler, an 
also to that of the gasilici' boiler, if the water in the two does not commnn 
cate; and, finally, he must clean the jire bars of the gas ifier more orlew.'J 
freqnenty during the day, according to the quality of the fuel employe4r. I 
EngUsh coal requiring this operatioa twice in the day — at mid-day and In 1 
the evening. I 

The Baaufumi* apparatus requires mora attention, and gives, perhaps, » I 
little more trouble than an ordinary boiler ; still an ordinary Qreman is qoil^ 1 
capable of attending to it. T 

When the boiler and gasilior are cold ; that is, when the fire has hoea ex- j 
tinguished for more than twelve hours, — it requires consiiiurablj more tii 
to get up the eleam than with the ordinary furnace ; for it is at first necesM 
to work the furnace of the gasifier like an ordinary furnace to get up sle< 
of the pressure of two atmospheres, and this requires aboat twenty-SvO 1 
minutes. Before that it is not possible to set the bloning-fan io motion, 
to prodaee gas capable of being burnt under the laige boiler. This is i 
of the inconToniences, pttending the Beaufumi! apparatus ; but, at the ee 
lime, when the lire in the gasiQer can bo kept in during the ii;lerrals hetweon ] 
working hours, as M. Beaufum^ proposes, this inconvenience does not exist 
with a bailer working every day, and in which steam is kept up during the 
night, IO that the donkey-engine can be started the Brst thing on the fotlow- 
ing morning ; so that it is only on a Monday morning that tifteen or twenty 
minnloB more is required to got op steam. 

The Beaufume apparatns has also another inconvenience, which is felt 
every time the fiiel is stirred. This operatioa necessitates the opening of 
small apertures for tlio introduction of the poker, ponnitting large quantities 
of carbonic oxide to escape, the presence of which in the boiler-house is in- 
' a fireman, unless the atmosphere is renewed with sufficient 
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Finally, that noihing may lie omitteJ, we must mention »«rttlo triaioK 
accidenIB which are apt to occur with the Bcaurumc appanitus. Thm an 
lainiatare explosiona wbii^b tnko place on igniting tlie gaiet in the boilor 
fiimace, vrhen the procaatiaii ia not tnkun of shuEiing off iho Euppiy of air 
until the moment when i!io liglit is applied, and when in conseqaence the 
famao: and. Sues are filled with carbonic oxide, mixed wiih air. Thera II, 
however, not the elighlesc danger attending these explosions, for the Same* 
do not reach [ax on account of the rery Bliglitlj-elovatod lempcratore of the 

A commi^aioa of the French government, appointed to examine and re- 
port on the new appuntus during the past yoar, presented Ibe following 
eummary : 

M. Beaufum^B heating apparatus works with perfect regolaritf ; i( qnite 
fine from smoke, and effects a great laving. The saving derived from it at 
cotDpared with the ordinary system of heating, reached as much as thirty- 
eight per cent, in our experiments, and thero if no doubt that ibe very gn»t 
Bavin); of one third may be reckoned upon with rcrtainty. 

There an no difficulties in working the apparatus ; it niqaircs but a little 
nctra care and attention, but not so much as to conslilute a matter of seti- 
ona consideration. 

It has the advantnge, alwTo all, ofWing able to nae Gronomically fuel of* 
kind which ran only bo btirnt in ordinury furnaces with great difficulty, sncli 
as small ronl. 

It has the inconvenience of throwing a quantity of carbonic oxide into tha 
boiler honso, and, nltliough (his is not of much importance on land, it night 
* aerions on boaril ship. This dclbcc is less, the loss frequently the fuel if 
■titred np. and, with aotno coals, it scarcely exists, as they do not rcquira 
' Ting up. We most also remark, that, although M. Beanfumf's apparatu 
'bii Teacbed a praelieahlo Etate, it is still too recent an invention to be inci^ 
pablc of improvenieat, and M. Bcanfnnic hopes, and we believe it quite poi- 
pible, to rumovo the defect in question altogether. 

STEAM AND FIRE REGnLATORS. 

Steam and fire regulators much rescmhlo a safety vaive. They consirt 
of a long lover, to which a weight is attached. This lever is oeted upon ni 
its fulcrum by a largo valve placed nndor it, which may riae and fall a amoll 
distance without letting steam out, as is the cose for a piston in a cylinder. 
The end of tho lever is muted by a slender rod to tbectankof a damper, or 
of » valve in tho chimney. When the piessuro of steam Increases in the 
boiler, the valve rines, the lever docs the aamo, and cloaca the damper; when 
tile pressure decreases, the valve comes down and opens the damper. Tho 
weight on the lever is movable, and may be adjusted for any degree of pres- 

At the recent exhibition of tho American Institute, in New York, an uo- 
asnat number of these contrivances were exhibited, the principal of wf ' 
■ball bricSy descrilic. 
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In an old iiivcolion of Timothy Clark, tho vaire is an elastic vessel, ii 
doGod in a cjlindrical cnsing, on wliiuli is tlie rultruin of the levee. 0»« 
the elastic Teseel is a cylindrical pUto, with a projecting pin on top, that le 
■gainflt the lever one inch from tho fulcnun. The lever is four feet long;. 
Thus, tho motion of tlie end of tho lover is forty-eight times that of &fi 
valve. The elastic vessel is composed of a series of annular plates, Eoldend 
to each other at thoir inner and oator edges ; they axe made of brass, t 
enongh to be elastic. This tcbsgI is soldered on the end of a sloam-pi 
and no packing of joints is requinxt. If the solder used is not too soft, Ui. 
valve maylost for years without any attontion. 

In a rognlnlor, uxhibited hy W. 8. Gale, tho valvE is a drcniar disc o 
India-rubber, protected by a similar disc of brass, which has been cut 1^ 
numerous stripe, mdiating from the centre, and Is thus made jieldii^' 
Such a valve cannot play much, and this deficiency is cornicted by u! ' 
two levers, the ono above the other ; the total increase of motion b< 

The valve of Patrick Cbuk, oxhibilcd by the Patent Steam and SiSf. 
Begnlator Company, is also a disc of Indin-ruhber, hut not a flul one ; it bai 
the shape of a half sphere, with Sangcs around. A cylindrical envelop ll 
screwed over the rubber against a plato, but the lower portion of this eM»| 
agfunst which the mbbor r«sls, has, like it, a spbericai sb^c. A pisto^* 
made convex andemesth, is placed in tho casing apon the Indio-rabber diB«^: 
this yielding to the weight, the cOQtro portion toms inside, and b( 
cave, when the piston moved np and down by steam pressure. The beat i| 
the Indiarrubber has a kind of wave motion. By this arrangement a lo 
stroke is obtained. The pin between the lever and the piston U a^epan 
piece ; it rests on a deep receEB in a projection cast on the piston. This p 
jection slides in a box as a gaido to insnra tlie straight motion of the-pistoK 
The effect of the lever is to increase the motion only fifteen times, Thtl.llr 
claimed as a great advantage by the exhibitor, for the reason that the bt 
in^ of the valve in tlic smoke-pipe ore m^^ty, and that ti 
finction the force corresponding to a short leverage is necoseary. 

White's Valve is an elastic pipe, a foot long and three inches ii: 
which is placed liorizontKlly in a semi-circular trough ; over it is a long 
sqnare plate, flat at top and convex nndemeatb. Tho centre of this plate i* 
cast as a bcanng for a rod, with a knifo<dge, which acts against the tevet. 
I^he elastic pipe is made of several layers of hemp Ribric, made steam-tight 
with India-rubber. It ia closed at each end hy means of pings. The fabric 
and plugs are pressed together in the boxes of pillow blocks pllwsd at each 
end. One of these blocks is fast on the bed-plate, and tlie steam enters 
through tho plug in it. The other block is free to move to and fro as the 
pipe becomes longer or shorter, by being more or less flill ttf steam. Tho 
leverage ia one to twenty-four- 

The consumption of fncl in a boiler provided with a rcgnlalor is ten per 
cent loss than when without it. Thifl instmmonl is also a protection aKninat 
exjdosioB, OB when the prcssnro of steam rises it dampens the lire and thm 
preveots the pressure from rising higher. 



BUGG'S STEAM BOILEK WATER GAUGE. 

Th^ inTentioii, whirh is bighly conunoniicd, is cxCcniHilj a. gloM tnbo, 

I tiro indies in diameter, and cighcecD iacbes long, which dib; bu plncad in 

L ■d; part of tlie buiiding on [be fuimo gtarj with (ho boiler, or on unotlior. 

ertical iron pipe, balf sn inch in diameter, is insido of iha glaei lube, 

K placed by the side of the boiler; this pipo is prolonged and enters the boiler 

■llelow and abore the iraler lino. In consequence of this amingemcnt the 

Bwater takes the Game level in the pipe which it bos tn the boiler, but this pipe 

kheing- small, the water in it gets compunitivclf cooI, ao that utiy one tnaj' 

I tBM\y leave his hand against tha pipe below the wnter Icvol, when the port 

I'iinincdlatoly above it is kept burning liot by the stenm constantl}' condensing 

The glass tnbe is placed around the iron pipe, so that its mitldle eor- 

BlMponds with the proper level of the WHtor; it is cloiied at both ends, and in 

f flonununication with a reservoir of tvaler placed above it. When the com- 

unication with the reservoir is opened, the water rtuheB into the gloM tube 

d rises araund the irao pipe, but as soon as it reaches the hot portion of 

e pipe it boils, and the atcom thus fanned, filling tlie gloss tube, provenn 

Khj its own ptessure the water from rising higher. This steam condenses 

■ lllowl^into water against the glass, wheti the water, rising iti proportioD, 

Dines again in contact with the portion of the [lipo which contains stconl 

Uido, and furnishes n new supply of steani. The water in llie glass is thita 

D exactly the same level with tbo water in tho pipe and that in the 

Thegaitgu inlho npper story is on a different principle, andui acted 

1 by the one below. Tha two gouges are made to commtinicalo by B 

jf ipe, and so mueh water is let in as will (ill the pipe and ouc half of each 

^■sogB- Of DOCBBsity, when the water gets down in the gaupi below, it will 

mtue in tbe one above, and vice versa. Tlio second gauge is graduated ac- 

tdingty tbo iBvorae of tlie first. Boreral amiogementB oro now in use to 

'a tha height of the water in the boiler, but their principle of action 

ates that they be on tbe same level with the boiler, and, in general, 

p^dose to it, where only the engineer can see (hem. 

FIRE-PLACE SHUTTERS. 

In many of the first^ilaas houses recently erected in England, fire-placo 
B.ldinttcrs are provided, which, when partly drawn down, act as powerful 
f Uowcrs ; aud, wheu wholly drawn dawn, so as to touch the hearthstone, 
V .entirely close up the fire-place, and instantly extinguish tho combustion of 
I tbe fuel in the gmte, or ^t of the soot in the chimney, should it occidenially 



ON ARSASCEUraJTS FOB THE COKSCMPTION OF SMOKE. 

The London Engineer pnbiiahes tho following proposed now theory of 

nnoke-eonsuiuption. This inventor proposes to purify tlie smoke by water 

in its passage from the fumacea to the chimney ; in other words, to wash out 

1 * Urge portioii of tho obnoxious eleioenta of tbe smoke. His theory ia 
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n tho obsemition, that, daring; vet wenthar, the ruin as It ilest^enda 
19 with it the sootj particles of the Emoke ejcutcd by chimneys, tha 
hnmidity of the atntosphera cutUring the partictes to aoherc, and ullimatel; to 
fill, jtaitiy by their own weight, and partlj' hy their imliihing a portioa of 
the water with which iha air is impn?gnatad. The fartlier the body of smoke 
recedes from the chimney, the more it becomes cleared, or washed, of iheao 
pBTtiplea. 

He proposes to effect this cleansing process by means of the lamo 
agent, muoely, water, Iwfare tho emoke shall ascend llio chimney; and ^e 
modus operandi is as follows : To intruduco into tliu muin flue tichind lite 
boiler, where sucli an airaJigcmciit exists, or at a convenient beigliC in iho 
chimney stalk, whoro no tuch flue is uted, a jut of wnlor, say tlio spore 
water hot iioin the engine. This jet to be allowud to iiiU upon the blades of 
a fan made to revolve rapidly and break tho water cDm|)lcloly into a flae 
epray or dense mist, filling entirely — far yards in length, or heiBhl, as Iha 
case may require — the chamber tbrougli whi;^h Ihe smoke must posa aa it 
rushes from thefumace. Bythia process of washing, evoiypartide of soot 
would imbibo moistnro sufficient to caose it to descend to the bottom, and 
there bo carried off by a small apertoro. Others of tho component ports of 
the smoke would undergo o chemical changn by its passage tltrough (he 
broken water, which would bold them in Buepcnsion or solution, and carry 
them olf by the drain. The objection which woald naturally be started, on 
a BuperflcisL glance at the proposal, that the incruduction of such machinery 
into the flue or chimney wotdd lessen the draught and impede tlio progress 
«f the smoke, might be met by the fact that the water introduced, being hot, 
would not lower the temperature, while the molioa of the fan, the blades of 
which should bo formed on the prindple of the screw propeller, with llie 
-front of the screw turned in. tho direction of the fdcnace, would really accele- 
rate rather tlian retard the draught. The jet of water coming in contact 
again and again with tbe bbides of the screw would also, by Ibia form of fai^ 
be reduced to a sptay of tho requisite consistuncy. 

An apparatus for tbe consumption of smoke, patented by Mr. ^oodcod^ 
of London, consists in (he adnsission of heated lur, to promote combusdoi}, 
at a point where on inverted bridge forces the anconaumedamokedoivnupoa 
the red Ore. The smoke is llius brought into contact with the tire, and si^ 
plied with tho leqnisilB amount of mygan, in a lieated state, to facilitate te 
rombnstioa. The precise armngcment varies with the length of the boilir 
and other circumstauces, someiimea an estra inrorted bridge, iron plaie af- 
fixed to the top of the floe, being attached. Tbe heated air is introduced 
through o sort of hollow bridge, the front of which is of brick, and the back 
of perTorated plato iron. The supply reaches it either under the funuice, in 
the ordinary way, or through a tube on either side of the furnace. 

In some experiments recently made at Manchester, England, with this ap- 
paratus, the steam in tho boiler was allowed to snbside considerably below 
tho ordinary pressure, in order that the firca might bo supplied with coal mora 
fredy, and also to show whether, and in what proportion, no increase of 
steam could be generated. "When tho steam was rL-duccd to lliirty poundi 



I 



UlECHAinCS AND USEFUL ARTa. 

'ptesBora, coaJswere applied libcni]1y,arulia eotch minnroe the «tcam fiange 
indicated ibirty-livo pounda, the flmokn during this period being simply of 4 
T&poroua transparent cliBracter. Thcru were two Bixty-liorso tioilcn in use, 
each having (wo fines and rurnocea. Tlie otiuil plan wai to cool the fur- 
'ttces under esch boiler alternately, but in this insCiiDCe it wu done simul- 
taneonsly, jet the smoke wbb bo trivial that the obaarrera oxpreMcd lluim- 
nelvea fully satisfied with the lesnlt. In the Bocond trial the steam waa 
isised tn a bigh preEsuro more rapidly, the smoke etill beiDg snpprass«d. 
Bowdnst and other matoriali ncre also tlirowa npon the fumaoi, tiid denM 
smoke prodni.'cd, but it wob so effectually conaumcil bcliind the perfotatad 
'bridge that the top of the dumney scarcely Indicated the cxi<t«aco of a fire. 

REQUISITES FOB A PERFECT HOT AIB FUBKACE. 

Tha Committee' of the Boston Mechanics Association appointed to report 
- on the hot air Aimaces exliibited at tjie last Fair, call atteation in their Re- 
port to the fact, that all the aiTana|pionts for tbe worming of dwellingi, 
lately brought forward, present no i^ortaot deviation I'rom llic stereotyped 
ideaa which have continued for many years to guide inventors in this branch 
of coDstraction. Such a resalt, however, say the Committee, can hardly 
be regarded as sarprising, or as discreditable to the inventive genius of thoss 
■who have occupied thomsolveB with the subject, when it ia remcmbored that 
jthere are Giw problems in practicul scieace involving such various and coia- 
*plex: conditions as that of produeing a worming apparatus which shnll be 
efficient, economical, and healthful in ita operation. The inliarenl 
• diffioolties of this problem will be best iUostraled by a brief summary of tho 
tflinctions and requisites of a perfect hot air fumaco. ■ 

1st. To secuni the efficiency aud economy of such a furnace, two things 
■are necessary. 

first, The fuel employed should be as completely as possible consumed in 
tiiC body of Iho apparatus, leaving little or none to escape, in tho form of 
•jcombustiblo gas, or smoke, or to remain behind in the vitrified condition of 
.dinJter. A. combustion thus complete can only be attained thruogh a nice 
•adjoMment and distribu^ou of the draft, and such form and adaptation of 
'ithe stove chamber and contiguous cavities as will detain the evolved com- 
^bnslible gas until it shall be entirety burned. 

The fire pot should not be a focus of intense heat, but tlie heat generated 
ifn it riionld be rapidly conducted and radiated from it. In the general 
vkdaptation, a regular combustion of an adequate quantity of fuel slioold bo 
^torided for, and the rsgulation of the consumption oi^hc to depend on the 
pn^rtionof ajr admitti.>d to sustain it. It is a very common impression 
tiiat smoke^on^uming furnaces and close air stoves are economical in lbs 
rconsnmpliea of fuel, as the escaping products have a low temperature. A 
ifawfitl examination of the amount of surface will loach any one Ibat this, 
|.iri& the advantage ai-ising fVum retarded draft, sufficiently accounts for the 
■Act that nnder the production of really 7css heat, more warmth is radiated. 
.The close stovca in fact distil the fuel, or allow of only an imperfect com- 
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hnsdini, }iy which, mora Ihnn one half the hciiting; effect is lost, ond gasea 
dSDgerona to bealth are aciumiilaled atid escape into the apurtmeDt. 

Second. The heat evolTcd in the air ehamher ond its connactions, should ^^ 
with the least possihle losa be transmitted ti 
building which it is the design of the funiKO to warm. To attain this end 
through the WEflium of the air ehamher, it is aaccsaary to have regard to ibe 
extent and form, and radiating as well as conducting character of ihe satfaca 
uf the stove, to tlie mode of ontrBneo and diaCribution of the intlowii^ ai 
to the prevention, as far as possible, of the SECcpe of heat throngh d 
walls of tlie nircliambcritedf. 

. To Gccure the heahhful operation of such a, furnace, three principi 
conditions are to be observed. 

First. The gases pruduood hy combustion of the fuel most not bo snfTereA 
to mingle, even in minute proportions, with the air tvliieh is to be inhaled- ' 
Of these the most noxioas are the carbonic oxide and sulphurous acid gasei. 
The former, when the action of the furnace is perfect, imderBoes a further 
combustion, convertin 
the latter, or sulphur 
considerable qunntitj from otou tho purest vftricrica of aulhracito, is espA^ 
dally prone to escape, and ia eminenllj deleterious when breathed hohitually, 
even in small amount. To guard against such a result, the atove miut 
be constmetod with as few junctures as possible ; and theao mual bo M 
farmed and so connected us to romiun air tight, in spite of the warping, and 
the alleniatc expansion and contraction of tlio matoiials due lo cbaiiging 
temperature. 

Sfcand. The air of tho air chamber roust bo warmed ovcnly and ado- 
qnately, withftit bringing it into contact with aotfacca so highly heated as ta 
cause the organic matters contained in it to be burned or otherwise chemU 
cally altered. In order to fulfil this condition, the nrrangcmeiit muBthesack- 
as to present to the included passing air a large warmiug siuface heated tft- 
a moderate temperatnr 

Third. Tho air, in being supplied with an increase of heat in the tie 
chamber, must also ho supplied with a, corresponding incraue of moiitan. 
This is requisite lo maintain ita natural degree of humidity, or that apprw- 
priate to the temperature, without which it ia felt to be un])leasanl1y drf, 
and when habitoall/ breuttied, proves highly detiimeutal, uitd oven niiuoai, 
to the health- 
Such are tho'looding requisites of a parioct hot air furnace ; and to unite 
them all in one and the same constmclion, ia the difficult, and, aa yet, unafr i 
lained reault, to whicii the ingenuity and sciottce of oar inventiTO mechaoicS 
ought to bo earnestly directed. 

IMFKOTEMENTS IN FUENACES AND HEATERS. 

SeBerberaiory Furnaces, — An interesting paper on this subject Wa^r»- 

cently road by C. W. Siemens, of London, famed for his specnlntioua on 

the economy of heal, before the Manctiestor (Eng.) Institution of Mechanical 

EngineetB. The subject, as given in a brief rspcst, waa a new constnictioii 
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•of fiiTDaco, panicnlarly applirablo whcro inlensB heat is required. Tho fnr- 
aacv, as at preeont coiucrucleil. is i^iplicd lo iJio mclliug or mBtalti. A 
■smber of xigzag passages are tanned at flre-brii't. There nrc two firca, 
KDd the dnuigLt to and from each pnssea altematclj along Ihcge pasBnge*. 
Bo nenrlj is the heat absorbed that what ultinialely CBmp«s up iho chimac^ 
i> onlj at about SOO lo 300 degrees Fiihrenhcit. It had been nscd for about 
three luontiis in a furnace for iroa and atcol, imd the leiult ihowed a laving 
at seveDtf-nino per i%ul. at compared with the old furnace, turning out the 
lama qnoniily of metal. Mr. ACkiuBOn, of Sheffield, obaerved that the; 
had one of those funiaoes, and found ibe coneuraption to be lo imall that 
ke had the piuticnlars Boted during six days, of tweaty-four hours per daj ; 
iibe conaumption wan one Ion, teu hundred wi^ight, while the consumption 
sajuB period bj the old furnace was seven loos ; each furnace doing 
to description, of work. The fumaco bad been applied to the melting 
'«f coBtsteel with faiorahlo results. The areriige of melting steel was gcn- 
latally five tons of coal to one ton of slecl, but with tliis furnace Uiey melied 
k ton of steel with a ton of coal. Besides this, there was do smoke whnt- 
■ver; asd if this furnace became genenU in Bhcflield, of which ho had no 
doub^ the; would be in a position to Tie with an; atmoaplicro in the world. 
^ answer to a qnoscion lu to whether the dianging of the currents in the 
:«^eDeratar — thus letting in cold lur npou them otter the; had become 
))iig:hlj heated — did not datnage the lirick-iyork ! Mr. Siemmis cxplaitied 
fiiat in case the cold air came Gist c^ainst the port less heated, then against 
the nest, taking up one hundred or two hundR-d degrees al each stage, and 
an this acrount no cracking from contraction took place. It was also in- 
^ired how the iron could bo improrcd by thia plan f Mr. Siemans replied 
fliat the paddling had not been long tried, but he thought it might arise in 
lis way: In the ordinary liimace there was a violent draught, hut in^iis 
le draught was sniali, and the flamo did not cut the iron ; it gave an inlonie 
Iteal, with a comparutivo quiet atmosphere, thus less oxide of iron was pro- 
duced. The iron mnst also be more pure, because fewer particles wero car- 
ined over to it from tlic fire. 

Ltfd's Hydraidic Uealer. — The nuun feature of this invention is the cast- 
mg, in one piece, of sevctM parallel pipes, in a straight row, with square 
idanges at each end. The four sides of the common flanges are planed so 
3 build up a tuhulor boiler, it is simply nccessaiy to ptit tlie several 
rxcts of parallel pipes one above the other, Co insert a piece of oil paper be- 
tween tho flaogos to perfect the joint, and to press the whole tight by a few 
tx^. The water reservoir, coutuning the pipes, is closed by bolting against 
' mgtSB of the [fipes a top, a bottom, and two sides. The pipus aro hex- 
1, this being Che best gcoraolrical form to ^bring Che pipes of one row 
#nder the iuCervals of ihe one immcdialel; above, so oa to occupy ttie smallest 
ssiblo space. The bottom and the sides of the water tEsBrvoir are corru- 
gated hesagonall;, so as to correspond with the inlorvala between the pipes, 
X a larger healing surface. The boiler is inclosed in brick work 
,«Ter a fire grate. The flames pass under the bottom, end if tliii is not suf- 
,£L-ient are niadu lo iciam along the sides, and so heat the wafer contained 



between the pipes. The air in the pipes is warmed ; ihia crefttw a draft, 
and new air froni Iho ontsido ia drawn in to ba poured into the rooml. The 
boiler a connected with a, smalt reservoir, in which is a float acting on n 
lock, making i[ self-feeding. Each hexagonal pipe is intersected bj thin 
plalea o! iron, which absorb the radiating beat emitted from each side of 
the pipe, and from ithich it is taken by ihe air. It is alleged hy the paten- 
tee that these thin plates increase the heating power io an almost incredible 
proportion, Tlius be found tbaC the longitndiital partitions being in the 
pipes the air came oat at 135 degrees, and with ihe strong draft, the parti- 
tion being withdrawn, the draft was reduced and the temperature was only 
ninetj-five degrees. Another good effect results &om inclining the boiler 
in the brick work, so that the flames have a slightly downward motion ; it 
is .believed that this position facilitates the cnrreot of water constantly at 
work itiside, to bring the coldest water against the botlom, when that whidi 
has just been beaicd rises, by reason of its diminished apociflc gravity. 

OS THE FKACTUKE OF lEON. c\ 

At a recent mooting of the Society of Civil Engineers, London, it w«8 
stated, that a largo anchor, which had been in store For more than, a centnry 
at Woolwich Dock, and was supposed to be made of extremely good iron, 
had beoD recently tested as an experiment, and had broken instantly with a, 
comparatively small strain, the fnmture presenting large crystals. In Ihb 
cose, the eSoct was believed ia be produced by magnetic influences di 
ent on the length of time the iron had been in the 

On the Change of Position among the Paiiiclea of Solid Metals, indaeed^A 
Action of Gentle but CotUiaued Percussion of the Masses the^ fom 

The followti^ paper by Dr. A. A. Hayos, on the above subject, has b 
recently presented to the American Academy. 

The change by which malleablo iron becomes converted into a highly 
crystalline metal, when sobjectcd to prcaenre attended by a tremulous mo- 
tion, as in tho case of nulway bars, has boon often observed, and tho at- 
lendant drcnmslances noted. My attention has been called to many cases, 
in which tho saino effects have followed a gentle percnssivo action on a 
part of a bar, the metal becoming changed at one point only, and hence 
— by chemical dissection the bar being laid open — the fihrona metal could 
be seen united to that changed portion, which had become highly crystalline 
and generally brittle. 

" It is well known that the crystallino condition, nssnmcd after the iron 
ha« been laminated to the extent of rendering it nnifonnly flbrons, ia due 
to motion and change of pl^ce between the molocnlea of the iron, witiiout 
tho condition of softening or fluidity. The extreme cases often present tis 
with a polariied condition, in which the crystalliied iron is as perfect indeed 
as would have resnlled from cooling a fluid mass in a state of repose. 

"Mallealjle iron in its fibroua arrangement may be assumed as exhibit- 
ing its particles of broken-down cryBtals in a state of tension, in which cer- 
tain physical cooditioDS, such as speciflc gravity and n ' ' 
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are insured while this state coniiQuei. A return lo the tuoral or crrBtalliiw 
naxe requires only yibralory motion, in aid of numnil polnriiiinf form* 
alwttya actiag, to caose luolecalea to onilo into regular aolids aqil putt (a ' 
a coadition of rrpo^, in which the mnascs bocome brittle. Ii is maong the 
BiomphE of modem scioncu that a mccessful effort has Ihkd mode In uvei^ 
come (be practical disadrantagei trilling: from thii diepoBitioD in mftUekl>lo 

iron to become brittle; and in one of iU most iinportuit applications 

that of rail-way axles — thia has been offoctcd completely. The discovery 
by £. U. Conael, ui English en^nuar, that the Tibralioni amotig the par- 
ticles of heiloia vuoKs do not rMult in crystalline orranj^ements, baa led 

] Id the adoption of hollow ax1t«, in which unifarmity of thickuces of metal 
ii insured, while only two thirds of the weight of the metal nsed for form- 
ing a solid axle is reCnined, 

"An iniercsling case of tho fomialion of large crrstals under qniio new 
eondidona, in an alloy of which xinc forms tho ltij|;er part, has recently 
been observed by mo. This alloy, when rapidly cooled, presents n crya- 
tklUne arrangGmcnt much like Ibat of steel. When cast in the form of 
bblU, in cold metullic mouIJa, it shows the effect of ehilhng remukahly. 
The metal forming Ibe exterior becomes solid and more dense, while lluU 
iit the interior conforming to it learos a raid of a spherical form, in each 
boll of an inch ia diamelec as large us a small pea. From well-known fuels, 
ire ilioold have expected to find this cavity boondcd by crystals or cryslal- 

Lline facets, whicb does not occur ; but its inner surface always exhibits tho 
a and irc^^hiriticM observed when a metallic mnEs contntcts in ewiling 
I a duid state. These balls were used for redacing saline bodiea 10 

■.pciwder in revolving c^inders containing several hundreds of ihcm, and 

■iflie conditions were such that the balls, impinging on eacb other at mere 

V^iots as it were, received tight blows over every part of their nirfiices. 

^^ woold perhaps be ioTerred that the diatncters would have been reduced 
y the metal being fbnxd into tho Toid space as the effect of percussion. 

K bstead of this reduction, the balls dtst become elongated pcor'Bhaped, tliey 

■ titea exhitrited protaberances, and fioallj an elongated niummillury form, 

■ in which the diameter was one half long'er than that of tho original, while 
I fte whole bulk was increased from one to one and twcniy-fgur hun- 

' Bdths. 
" A canflil examination of the sarfaccs sbowed that the nnifbrmily of 
I tbo indentations from impinging waa conslant, und the conclusion was, that 
r forms assumed were in no wiso affected by any inequality of tjiia 

"On breaking the specimens, the internal structure of each ball WM 

»«B«rly the same, rjla'biritig an rffbrt lofona prismatic ciyctait Todiaimg fiom 

I centre on one side of ikt void, u^hile every parlitU seemed lo Iiane changed 

U ptare and made a aew aggngolioa. Wbora beftiro the texture was small- 

JjgranBlBT, broad and brilliant-blBded crystals were found, with open inior- 

PwicM, while in the space originally void the terminal points of many cryslala 

ade it a geode in appearance. 

"In offering an explanation of this cxtenuivo chan^jio umou); the mole- 
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cnles, I think we maj- coniiidGr ihe polarized stale of the enter surface of 
the ball EudilcMil; cooled as cootinaous in iti) ncliun. The altracltoD of the 
interior molemlea for tbis port is seen in ihe fonnation of a void space { 
and when the tibralions of impinging points indueitd a movement, that 
molecules united their dissimilar poles in the ordinuiy way of buUdioy; 
op a ciTBtallme aggregate. The natural ccyslal of this alloj being 
matie, room for the mdiatious wiiich this form must exhibit would be foondi' 
onl}' bj an enlargemeDl of the exterior cruet, vbieh owing to the slight 
gree of malleability in this case, occurred without fracture. Unequal aggre- 
gation of ciyatats formed would pmdace the concretionary and mammiUaijl 
masses into which tiio balls waro eonrartcd ; and it seems probable 
taluDg on of this form wns but one rtcp in pa<^sing to one Elill more eimplf^ 
in which the natural crystalline fonn of Che oiloy would bare been pieseatecb 
in • Bingb crystal." 

OK THE STEENGTH OF n* IT .Ti n An CAE AXLES. 
A thorough test of the strength of railroad materials has recently ! 
made at Detroit, at which the railroad axles made by different maoi 
turen were snbmittcd to a trial which was not only fak bat searebing 
conctnsivo. Sach axle tested was selected by the manufactures from 
titics on sale, and not made especially for the oecaaion, as is too often 
case in such tnallBra, and the process was thorough and conclusive. £ 
axle was conRned on a finn anvil with the end projecting orer and 
supported for about twelve inches. In this positioii a hammer weigh 
150 pounds was dropped twelve feet, striking the end of the asle, each 
of which was four and a half inches in diameter. Ten blows were stml^ 
then the axlo was turned over and the eHmc number of blows given on 
opposite side, and so continued nntil the axle was broken. The followinn' 
Is the result : — E. Coming & Company's axles, made oflaggoted bar, irOB' 
hammered, stood 193 blows ; Wyandott axles, made from Lake SnpeiiM 
iron, stood fourteen blows ; Cleveland axles, rande from scrap iron, stood* 
eleven blows ; showing a very wide difierence in the strength of the difhM 

ON THREAD OK FIBRE GILDING. 

The following is an abstract of a paper recently read before the Royd 
loslitntion, London, by Mr. F. Bcnnoch, on the operations of fibre gildinf^ 
and upon sotne new improvements recently ofibctcd in this department of 
art. 

The author first described the mode of mflnnfucture adopted in India, in 
flie city of Paetun, situated on the river Godnvery, famed for its manufac- 
tures in gold and silver tissues. 

The long shawU which are thrown over the shoulders of the native 
princes on state occasions frequently cost as much as iSOO each. The 
weft is composed of very fine cotten-thread, gonorally scarlet or green, 
the irarp being of silk of a similar color. The shawls are formed of 
huig BtlipB of.abont an inch in width, and placed alternately — a strip of 
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ailet and a stripe of goM, xho ends arc of cloth of gold, about a yari in 
and the whale sIibwI is snirouniled l>y ik ricU burlor of fluwcn or 
II variegated sillu, woron on ■ gold groand. The pioceea hj which 
■Id thread ueed in Ansa fnlH'ics is manafactured it at foilowB ; — 
od of silver, weighing about tn-enty-two mpecs, after having been 
lened by & file, 'a coTered with a leaf of the beec gold, weighing one. so 
It gold fonns one twentj-third part of the whole metal. The roil of tilver 
g boen welted, the gold leaf is laid on, and pressed with the finger >Dd 
'wards [nbbcd smartly on the thigh. The edgea of the gold leaf that 
■onliif t are beMcti a little thinner than the bodj of the leaf, so as to 
I aearlTos possible, uniform thickness. The bar so prepared ia healed 
Lin a pan of cboicoal till it becomes red-liot. It ia clien taken ont and lutm- 
1, and rubbed with a piece of wood, nnd ia ready lo undergo the first 
L proceas of being dmn'n into wire. The rod is, at this time, about the ihick- 
* a man's thumb, and from six to eight inches in length. In tho wire- 
» house there is a pit dug in the floor, about thirty inches dei^p, eon- 
a mde horizontnl wooden cylinder, or beam, taming- on pirote. In 
id cylinder ore fixed four handspikes, over one oi which is slipped a ring, to 
is attached a chain, with a ring at the other end. Through this ring 
I ii alippvd the head of a pair of pinceia, in ^ jaws of whidi ia placed iho end 
T of the gill bar, which had previously 1m»d hammered at one end, so aa to 
■ «insblc il to pass throngh the hole pierced in a steel plate, through which the 
I tar has to be drawn, and, being drawn, is reduced io dianiclGr,'%Dd propor- 
T-lkmably increased in length. Aa tho cylinder revolves, the rod of metal 
^Jengtheng, and winds ronnd tbe cyliadcir. To Icssea tlio friction in passing 
" rough the holes, tho rod is invariably rubbed over with wax. Having 
id [hroD^ the boles ia the steel plate, each holo being a degree finer than 
r, the wire is coiled up and reheated, or annealed, by which it ia aott- 
made more malleable. Thia process of drawing and beating ia 
n: again, until the wire is reduced to the substance of 
J whipH^oid. The wire is Eubsequeatly passed through a steel plate 
1 with fifteen or twenty holea of dificrent degrees of fineness. To 
the wire pass easily through the finer hole, it is rubbed at tlto end ba- 
two pieces of porcelain, then Klipped throngh tho hole — caught with 
k pair of nippers, and attached lo a limb or spoke of the empty reel, which 
'k turned by the hand, and the wire is driven tbroagh with periect eose. 
~hifl operation is continued and repeated until the wire becomes as tine as 
le Anest hair- 
In this state it is too weak to be woven, imd roust be united with some 
I'Cbre before it can be worked in the loom. In order that it may readily 
h itself to the thread, it becomes noccEsory that it should be fialtcned, 
I ^hlch is done by beating it with a highly polished steel hammer, on ati 
f anvil. Eight or ten wires are flattened at one time. The flattened wire ia 
f next passed into tbe bands of a spinner or plater of gold thread. Few im- 
vements have been made in the system since the roannfactura first be- 
I, and tho greater portion of the inhabitants ofFactun are engaged in its 
erent branches. 
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In Earopean art, silver is (jpnorall;- the basia of what is I'aJIcd gold UireiA, 
The Bilver in greanjst favor with wiro-drawere is extracled froni lend. Thn 
n which ihe silver is eeporatei] from the lead is voiy eimplo : when 
the lead is melted atid in a perfevtlj liquid EtAto, it is pounHi into a voasel not 
nnlikB the Urge liltors naed bj distillers in charging their barrels. The un- 
der part is placed over a Are, bo as to keep the narrow or fannel portio: 
n degree of tcmperatarc. The silver, being of a greater spei 
gravity than tlie lead, cools more slowl;. The result is, that while 
icnd is cooling, the silver sinks or falls to llie bottom, niid while the 1 
is becoming a Eolid mass, the silver retains its liquid character, and cot 
drawn off DDBriy pure. Of the silver so pndu^^ed, a certain qnanti^ 
weighed — say from 400 to 500 onncca, and placed in a cnidble, whidt' 
phiccd in a charcoal fire, and there remains until the metal 
nearly a white heat. When heated as described, it is ready to be pomWl 
into the ingot mould. These motilds are beet made of iron. The largest 
moald is in two piecds, kept together hy-very strong damps and screws, and 
when the metal it sufficiently set, the screwB ore loosened, the mould sepa- 
rates, and the ingot of silver fulls eaiiily out. Tiie ingot so cast is abont 
two inches iu diameter, and fi^m twenty to twcnty-fonr inches in length. 
The bar, or ingot, is then placed in a charcoal lire until reil-hot, and al'ier- 
vrards well hammered. This beating and hammering continues until the 
bar is reduced to a size suitable for the Srst hole or die through which it has 
to be draw4 and is ioeieased in length from four to five inches, or about 
twenty per rent. The hnr no prepared is pointed, and made to lit (he first 
die through which it h.is to pass, and laid on the draw-bench with the poInC 
alippod Ihrongh the die. The point is then seized by the jaws of a pair of 
monster pincers or draw tongaen, with sbort bow arms, at the end of 
of which is a hook tliot slips over ■ ling attached to the end of 
chain cahle, drawn hy a Eteam-engina exerting the power of sixteen 
The greater the draught the tighter the grip, and the iogot passes through 
the first die with the greatest ease, aud is reduced iu diameter, but increased 
in length from ten to fifteen per cent. This process is repeated ten or twelve 
iimes, each time the rod being drawn throttgli a sttkoUer die. As the rich- 
ness of the wire depends upon the thickness of the gold laid on, and us all 
tJie gold leaves ore very nearlj, if not absolutely, of the Eamo substance, the 
quality of t)ie wire is regulated by the number of leaves placed one over tlie 
other, and these vary from ten to thirty loaves. The bar, when oversjiread 
with leaf, is enveloped in paper and tied tightly round with eord, and placed 
in the centre of a heap of lighted charcoal, where it reaukius untfi it assumes 
a bright-rad heal : after being bnmishod, and when quite smooth, it is per- 
mitted to eool gradually. 

When quite cool, the surface is covered with wax, and then commences 
the more rapid reduction of siia by drawing the bar tliroHj!;li graduated steel 
dies, highly polished : after which it is heated and drawn through a hole, 
■^ich removes oil wax and dirt from the surface. 

The Btpcl dies ore then dispcneed with, because, from oj 
found that tlio holes wore liable to become what wire-drawers cull £<iuare ; 
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and, unlJl within a comporatirclf recent period, liia oniiveof mctU could not 
bo Jrawn into more than nine liuncirpii or one tlioiiBand jorda. 

The anllior said that one o( lliu lirni to which ho was indebted wks, be 
believed, the linit to eaggcst the uio of a Jewelled die. They experienced 
many difiicnllioE at first ; but all were overcome, and a pcrTorBicd nili;, set 
in a meloUic frame, answerod adminblr, and enabled the drawer to produoa 
frma one ounoi oT metal, a wire a milo and a quarter long. In connectioa 
with this disrovory, it ia somewhat BingulBr that there are not more (ban 
three men in X«ndon capoblo of perforuting and setting these mbj dies 
prtiperlj: and one man, who works probably not mora than three honii a 
day on the avcraj^» baa r^eired fnjm one wiredrawing firm as much aa 
X500 or £500 in dsinglo jenT, while tlray oulirpa;frum four to fire thiUinga 
for eaeii die. 

So great ia the (onariiy of even the finest siio, that ivirioce of wire twelve 
inches long wiil boar twelve ounces ia wcijrht. It is now ready to bo flat- 
tened preparatory lo spinning round the ulk. The flutlfning muohine eoo- 
sists of only two rollers for it lo puas between, the one being about ten, and 
the othor nbont four inches in diameter, and about two inches wide, slightly 
conres an the face. To impress a Eubstance as tine as a hair, and flatten it 
to twice or treble its original width, requires the nicest possible adaptation of 
parts. A single piur of rollen emu £120. The metal is of the rarest 
quality of steel, and the polish higher than the finest glass. At one lime 
dieu rollers wore made in Sheffield, but now tlicy ore manufactured in 
Ktaenish Prussia. 

The wire so flattened is now wound on small bobbins, which are placed on 
#ie edgQ of einmlar rings, attached to a bar over a spinning Altmo. On the 
t of llie frame, twelve inches from the floor, am bobbins of sillc, the 
direods of whicii ascend and pass through the centra of the ring to which 
die reel with wire is fixed. The whole ia set in motion, and while tlie thread 
ia being twisted, the ring with the wire revolves round the thread in the tip 
poaite direction, and thirty or forty threads are plated at once. In its new 
Ibrm, thongh only gold is seen, probably nine tenths of its balk is silk, while 
fif the remaining one tenth, only one-filtioth part is gold, — so by labor and 
faigenniCywe are pat in poBsession of a gold thread, — of which only one part 
n five hundred is gold. 

Let US glance only for a moment at the labor teqnired to rednce the ingot 
nf silver, weigliing 420 ounces, to the flaished wire, weighing 360 ooncea, 
tixty onoces having been cut off — not destroyed — in the seveial proi-esscs 
bf pointing, planii^, and occasional accidental waste. Allowing len hours 
to the day, it would take one man seventy days or ten weeks to reduo; by 
his labor the ingot of silver, weighing 420 ounces, to its finest size. But no 

s man is equal to the entire duty. The curly proeessos demand the cxer- 

a of Titanic powers, while Iho later processes demand the lightest touch 
of nlmost fairy fingers. 

There may be some errors in this estimntc, arising from imperfect inform- 
ation, bltt the nTilhor believed it would lie found sulfi<iciiily niCiimlu lo en- 
able one to cfltimato the labor required lu make foor bendred ounces of 



I 



BilvOT, in II bar twenty Inclies lonu, Etretch over five hnndred miles. But as 
the foor hnndred ouncoa of silver is gilt with only eight (luncee of gold leaf, 
cadi leaf waigliing eighteen grains, and fonr inches sqnore, it foUowa that 
only ont^tieth jinrt of the wire is gold. So tight ounces of gold i; 
bination witli silver, is made lo stretch five hundred milea, or over s'atf J 
niiles for a single ounce. As, from flrst to last, the wire paEbes through oi 
hundred to one hundred and twenty dies, it foliowB that the ingot in 1 
course traverses over lifty thousand miles, or twice the circumference of tl 

In London, he lielicved that five hundred ounces of metal could be drair^J 
into wire, while lifly ore drawn at Pactun. In Londun it can be drawn 2.00 BiM 
or even 2,200 yards to the ounce, while in f octuu they slop short of 1,00(^'B 
or 1,SOO. 

Tor many years chemists have attempted every known method of gi'di 
ia the hope of discovering some process hy.wliich silk, or other fil 
be gilded wicliaut applying the immense labor, seen to bo nccessaiy, befon 
a thread with a, covering of gold can be nsed with facility in the loom, ■ 
woven into cloth ; but they always failed. In Trance, whcro scientific n 
gearch is libErolly promoted by the government, a large reward was ofi'en 
tbr a successful plan, but no man ever had tbe opportunity or sutisbcti 
of clBiming it. The electro process gnve a fresh impulso to e 

The difflcoltioa of the first stage were soon overcome, and gold w 
polled to attach itself to the surface of the (hraud. A new difficulty oroaa I 
— Iho thread, being completely soakctl. Was long in drying, and when drirf,' J 
had lost its lustre ; while the foundatiun on which the gold rested w 
and fiimsy, that to burniith it was impassible. Among the several invest I 
gators was Mr. Albert Hock, who, failing to find in chemistry the prindplsf I 
by which £bres could be gilded, succeeded by means of a simp" 

Tbe author said he had felt !u>w difficult it was to Hud words calcidated tlj' 1 
explain the eimplest mecbanical moremcnt, and tlieii ihu dillici 
a. hnndred fold. In the first place, it is essential llint tbe silk used should^ J 
be of a superior qttality, free from knotty nibs and rough placei 
must be boiled out of the silk, and then the silk tinged to tbe shade of a li| 
orange ; it is then wound »□ bobbins, the bobbins ore placed on a wir 
which they revolve when gently pulled. The end of the thread is pi 
over a wire, and then under a roller, which works in a trough containing » 
glutinous but transparent liquid. It then passes over a reel attached to an 
endless screw or threaded spindle, so arranged that it lays on a brass cylin- 
der, the thread of silk as close as cords are wound round the handle of a 
whip, without overlapping, until the cylinder is completely covered with the 
silk, when the thread is broken ; tbe length of the skein of thread depends 
therefore, upon the size of the tylindcr -and fineness of the thread, bnl the 
oirfindor cannot bo inereasBd beyond a certain size, and (hat siie must not ha 
larger than can bo spanned by a single leaf of gold, and the gold-beaters will 
not prodoco i( larger than three«nd tliree'eighthB of an inch iquani. The cylin- 
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IT being covered -vritli Gilk in a gummy state, the book with the gold Imf ii 

CDcd and laid oa llio paim of [ho baud ; the macliino — wniollung liko a 

^miug latho — is moved; the edge of the leaf ia mado lo touch the gum 

~k, and it is quickly drawn round the cylinder covering ihe silk. This is 

puatod until the entire surface of the loller is covered with gold leaf. A 

ttx of doth or washed tcatbor is fiutoaed on a slip of wood, sometliing lika 

Kiaxor-sltDp. The roller is turned round and the strop pressed flniity upon 

""« loaf, whiiih not only preesES the leaf closer to the silk, but separates the 

if between eadi of the windings or llio finest tliread. Thus one aidooFlhu 

It thread is gilded. It is thus ajipureat Chat if gokl and greun^ or itny 

!r color, is desired in combination nilh gold, wo have only, first, to. dye 

e thread tho color we requite, and then, by gilding one side, we s«ctir« lliD 

■ n wished. To gild tlio eniiro tbrraid we have only to wind tho 

■If-gilded thread on to another roller. The gilded side of tho silk thrand 

BESsrily winds next to the brass on the second roller, leaving Ihe nnplt 

rt of tbe thread exposed, and rendy to be treated in the same manner u 

-o described, and so tlie process h completed. It is then wound on to 

eels of the usual size, and ponnilled to dry llioroughly. Tlie color by this 

Dceifl is very beautiful, being the aotural color of ^le gold leaf. Tho great 

Ivantago of this over every otiier thread is its lightness and perfect flcxi- 

^ty, for it can be wound and woven wherever any other thread caa be 

Ai regard.^ coel it is. Bute for size, considerably dearer than the Drdinary 
Ipld thread, bnt na it measures a mnch greater length for the weight, it vii. 
dly bcconus!, for wearing jiurposca, very mnch eheiqwr. 

MACHES-E SPISKraO. 

. Macliine spinning bos now increased to sneh gigantic dimensions that it 

"^imis one, if not the most important department of indnBtrial labor. It ta 

■leulated (hat ihero Ore at present in nso throughout tbo world forty millions 

if spindles nsed for ejiiuning cotton, eight milliona for spinning lAwl, and 

B millions for spinning linen, severally divided among ttia various coan- 

i follows; — Great Britain, 21,000,000 cotton, !,4T0,0O0 wool, 

10,000 linen; United States, 6,000,000 cotton, 1.400,000 wool, 15,000 

Slicn ; France, 5,500,000 cotton, 850,000 wool, 350,000 linen ; Germany and 

atwitxerland, 3,500,000 cotton, 1,640,000 wool, 162,000 linen; Buaeia, 

HyOOO,000 cotton, 510,000 wool, 50,000 linen; Belgium, 900,000 cotton, 

90,000 wool, 150,000 linen; Spain, 800,000 cotton, 18,000 wool, 6,000 

1 tolj, Portogal and the rest of ihe world, 1,300,000 i-otton, 918,000 I 

Ml, 364,000 lincit. The acknowledged superiority of the spinning machino- 

r g^lerxUj nsed in this conntry, enables aa to produce a greater amount 

i material per spindle than any other, which not only tends to lesaen the 

BOtly great disproportion of the number of spindlw employed here and 

i Great Britain, but enables as to compete succeaafully with them In their 

« market in the cheaper description of cotton goods. Improvements of 

——-..X value bave been mnde of Into years in tbe construction and operation 

PJf spindles for cotton. One of the most recent is a short spindle to which is 




Tho flbrra of cotton, as used in tho onjinmj imuinfactares of this conntrfc 
have a toreion fiy which, under the microBtopo, tlicjuro readily distinguishes 
frota linen and other natural fibrous suhstanees. Mr. Bauer was the Batf 
we believe, who obeervcd and deiiooalcd the jietuUimlios of ootlon stnictDl^' 
in of the fibre. Dr. Urc, ia his "Philoaopbj of ManuCH>- 
tures," gives drawings from Mr. Bauer's observations. Mr. I^ach, rf 
Bolton, England, from some observations rccenlly made, considers that I&bi 
twist does not exist in tho unripcned fibre in tlie pod, but only in the 
cotton. After the toraioa ia once effected by tho sun or DtherwiBe, it remuiit 
throngh. all tho operations to which the fibre is Eubjecled. Several ptacticlit. 
improveiiients seem to be suf:^estcd by attending to Ibcae microscojatSiilr. 
peculiarities of structure. For insCimce, Mr. French suggests, that if 
twists in lilaments of cotton are in one direction, by continuing this Btrang^- 
ment throughoat tho process of spinning, a tlireod of greater tenuity, wiA. 
mora strength and smoolhtiess, may be procured than by tbe present process, 
which twiale one half of the fibres composing a thread ia one dircctioQ, and 
the other half in the reverse direction. By following t)ie nutaral parallelism 
of iho fibro a degree of elostidly wonld also be Imparted to tho yum, and its 
fabric tie altogether improved. 



STATISTICS OF TEXTILE MANCFACTUBES OP GREAT BEITAIS. 

- The number of factories from whidi schedules were received by the factot^.' 
inspoctoi^in 1856, amounted to 5,117, against 4,600 in 1S50, and 4,317. jM 
1838. Of these, 2,210 were cotton factories, 1,505 woollen, 625 worstwli 
417 flax, and 460 silk. The cotton factories have increased 14-2 per 
and the silk SLKty-six per cent The woollen trade is becoming concentrated 
in Yoiluhire, and the worsted manufacture is almost exclasively confined to 
tho aamo county. The flax trade is most vigorous in Ireland. The namber 
of spindles and looms in 135B was respectively 33,503,560 of tlie fonner,and 
369,205 of the latter, and the actual horse power glvea in the retui-ns is 
161,435. Power looms have increased from 115,801 (In 1836) to iho 
number already Indicated, namely, 369,205. Tho average value of the 
cotton goods and yam o^tported in the tliroo years, 1853, 185* and IS55, 
was, in round numbers, i31,000,000; of woollen and wotsled poods anil 
yam, the avcn^ exports for three years amounted to £10,000,000. The 
number of children employed has decreased considerably in flax nnd woollen 
factories, while it has increased in worsted. The total number of thililren 
under thirteen years of age einployed in all kinds of factories lost year 
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■moontod to 46,071 ; the number of loalcs between iJiirtcen Hiid oighteon to 
Tt,220 ; Ihc numlier of femates aliovo ihiitceD to 387,S3S ; und die nnn 
of mules above eighteen years lo t T6,4QU, milking e. grand oggtegnte arntj 
of 682,497. There were during the half year 1,919 accidents rrom machiu- 
erj, and fiAy-thiee not dnc to machiaery. 

Un'KOVEMENTS IN COTTON SPINNING. 
S. C. Lister and J. Warbnnon, of YoritBhire, England, hare rcrcnlljr 
Aecnred on Amen i: an patent on some impoclant improvements in itia spin- 
nlng of yarn from cotton while it is in the wet state. Tlicy iiavo discovered 
that yatn may bo advantageously span from cotton in tliat Mate, and it 
will bu Btroti^r and liner than when Rpun dry. The cottoD is wetted, nftor I 
Iiaving been properly carded wiib warm water, and then (pun between (cntl* 
perchsk or leather rollerv, tUeao allowing only a certain quaudty of moistun 
o be retained. 

SIACHTSE FOR GINNING HEA ISI.AND COTTON. 
A machine for rapjdly ginning Bea Island cotton has been recontly in- 
rented by Mr. L. S. Chichester, of New York, and is said to fully ovcom- 
JiUsh the object so long Eonght to bo obtiuned. It is formed of two rollers, 
Iwenty inches long, plac^ in contact, one above tlie other. The lower 
toller, of valcanizi^d rabbcr, ia three inches in diameter, and gives motion to 
the oppcr roller, which ia fluted, and made of poliahod steel one inch nod > 
qnartor in diameter. In front of iho loilorB is an iron plule supported on 
centres below, extending up nearly to the line of contact of the rollers, ter- 
^'minaljng at the upper edge in a small bead or ledge, and has a rapid motion 
ilDward and from the bigbt of the rollers. The sued nitton is fed over a 
tsble, and is earned between tbe rollers and thrown off beliind by a revolv- 
ing bn, while tbe seeds are retained in front and ripped ont by the combined 
ftction of the ribrating-plate and the steel roller. The machine professes to 
^deliver throe bundreda pounds of ginned cotton in a day, without crushing a 
Beed. It can be woriicd by liood if preferred. It saves the expeme and loaa 
,by drying, Buniiing and moting, and yields tbe iibre in nnbroken and per- 
fect condition. The inventor ia sanguine that bis macbiiio will greatly in- 
le tbe production of Sea Island cotton, which is st present but 50,000 
bags, of three hundred ponndseach. Mucbof the Icrrilory suited to its growth 
^ onoccupied for lack of a machine that will do for tbe fine cottons what 
.Whitney's Gin, when first introduced, did for the sliort siajile. 

IMFHOVKUENT IN THE ritEFAnATION OF FCIX FIBBES. 
An Irish improvement in the preparation of flnx fibres consists in throw- 
ing down npon tlnj fiax a smoll quantity of oil, sny alniut an ounce to tbe 
, pound of fliui, which is dono by boiling the flax in an alkaline soap ley, 
washing with water, and tlien boiling it in water, lightly ocidnlnted with 
•otne acid, — acetic acid being, [perhaps, the most suitable from its exerting 
no injurious action npon vegetable Hbrv. The acid decomposes the soap, 
Ihe fuuy constituent of which ia left in tlia fibre, or, perhaps, a mjxluce of an 
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■Hiun vt &i« oiL Tboee e 
JAiF this mstoietil it is washed, and is then foim 
^JtoltHhaos quUlj bdijg tbcmb; mach improved ai 




aascovKBiEs kelattte to COIKAGII 

j^-^liMJl^^^ "^ ^^i.' ' ' ' Joint lesolntkiD was passed, authoriz 
^^a^^^m^lilp 'Pi ta i j to sppoJDt two Fompelent i; 
^^^ ^at >tM |iK«iiSM and means claimed to havo ticen diseoverad ^ 
, .». flic pni«iiiiii)c the abrasion, counterfeiting nnd deterioi 
. : - . E tha L'Dileii States, who bto to report to tho Deps 
. <uli>* of the alleged discovery. An appropriation ( 
.11 m-Jitn to tarry on tho oxpornncntB at the Fhiladelphin MinU 
'3, ..mtJuiBo* wiifc this resolution, the Sccrclaiy uf tho Tiiiaeury nppoiot- 
at ftp^iinr lb>ben Bogors and Vothako, of Philadelphia, to cxoininc and 
ij^Ul ^pMi IbM pUn in question. 

'Bto NMBorteliil, in his papers Eubmiitod to tho Finance Committee of 
I^IHH""'. ^'C***" " t''^ ^^ di&MierciI many jeoia ago a process, bj means of 
-hu* a punioii of the prcciouB metal may bo abstracted from gold and 
ijtw twin at Urn cfnt of a fraction of a cent for erery dollai^s worth thus 
.gilhJp^Tf — iho appooranco of [he coin being eo little affected by the opeta- 
li*^ l^M about one-tenth of its value may be abstracted in snch a numim 
1^ iba (bwJ cannot b« readily detected by the unaided » ~ 

M iKOrtaining this process in the course of his chemical experiments, ai 
MMBg ii""' dangerous it would prove if generally known, set about fi 
A pHK<3S which could prevent rcdnction in tho value of our coin. J 
B4IJM of experiments, be claims to hare "discovered certain means, i 
if adopted at tho Mint, would malcriuUy diminish tho liability of Eubseque 

iMiMgie to such fraudnlent practices," and has at last imitonHl a process a 

k teoKdiol uatora, to Kuch a degree, that if it does not render the coin ib^l 
tokiMlf icisnsueptible of reduction, will at least no far diminish its liability t^ M 
MMfc ft pcDcesi, that tho rate of reduction would bo so small, and the riek of ' ) 
tIoW«<it^ ao great, as virtually to gaunmtee its immun 

Tka netuorialist also claims to have discovered a proceea of mintage bjr, | 
vhkk snEcwsful counterfeiting will be rendered impracticablo and □ 
twmive. Bat what is most worthy of consideration, be claiius to have dut^ J 
covered a tM^ns by which it is practicable by a ecrtain pracess of dcplciioaJ 
and compensation connected with electro metallnrgy, to a6s(rart one-An//" of «H 
the preciuus metal from coin without appredably diminishing its weight, or ^ 
in tlw sli^htesl d^tM affecting either its impiession, appearance or dimeo- ' 

A eonespondent of the New York Commercial Advertiser states that tbo 
Bwmonalisl exhilNted to the Secretary of the Treasury, and the Finance 
Committee, coins which had been subjected to that process, and which it 
was aacermiiieil by ectnni experiment, had lout half their current value, but 
which could not be distlngttLihcd from other coin. 
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ON TFIE HABDENISO OF S: 



■hich it is raoro difliculc to nndrmlnnil ihe 
ir nlij Uie saaif opcrstinii, of beating ivi 



" There are few iliings of w 
Totionalr than liardeiiing steel ; 

hot and plutifjiiig into a. (old fluiil, wliicli lionlcDB ElocI, sliould Eoftcn 
copper. 

" Some persons will explnin evciTthing, wliethcrllicynndemanil it ornM, 
uul for ihia lUao have ihcj foand, in ilieir own imBgiiuttioiu, a peribctlT' 
sotisfaetor? answer, and cut the diffiniT^ br snj'ing itoct is condensed iif 
die opcivtion : bm. nnfbrtnnmely for tlioir Iboory, the rorene is tlie ft>el, ud 
instead of buing condensed, it ia cspandcd hy hardening, ta any one maj 
soon sotb^ liimself by taking u pkvo of stwl as it learos the forge or anvil, 
■nd fitting it exactly into a gan)^, or between two fixml points, and then 
haidening it ; it will then bo found thui the steel will not now go iuio tha 
gsnge or berwMn the fined poinw. Or let liim rivet togetlier u piwu of »teoI 
to a piece of iron, Ming the ends of Iwlh even, so that they may bo cxaetir 
the same lengdi, then lieat ibem lo a proper heat to harden the Metil, and 
plango them into water, he will find tlie CTtpansivo force of the ilcel hai 
nearly torn die rireta ont, and that it extends beyond tho iron at both ends. 
Any BTticle may be fakou with steel on one surface and iron on iho other — 
tneli as a joioer'a plane-iron in the foiled stale — But oa both surfaces, and 
hanjened ; and ilia expansion of tho Eieel will cause tliat side to bo convex, 
•nd the iron side concave. 

*■ All steel cxpsnda in hardening:, but that the most which is most bighly 
converted, and in direct proporlion to tlie amount of carbon it received in 
duuprocesi. No other gcnoral rule can tie given for the healing of steel for 
hardening than tbia — that it ahonld in all coses bo heated as rcgnlor as pos- 
tiblo to the lowest temperature at which that particular kind of steel will 
harden, and as Lltlo as possible beyond it, remembering that the more bighly 
ioonvertcd the steel Is, the lower the temperature at which it will harden ; 
■md thatasmall article, such OS a pen-knife blade, witi harden at a lower 
tempeiBtore than a more bulky one made of tho same steel, liecaose the 
nnall article is more snddenly cooled. Tho hardening of very bulky arti- 
cles, mch as the fate of an anvil, cannot be effected in tlie some way as 
■mailer articles, by plunging tbom Into water ; for the length of time ro- 
qniled in cooling will be almost certain to leuve the middle of the face eolt, 
where it is of the most conseiiuonco that it should be hard. Where iho anvil 
fbi^ is worked hy wator-pDwer, they possess tho best means of hardening 
then), 'wliidi is this : — Tho anvil properly heated, should bs placed in a 
water tank, face upwards, under a shnCtio connected with the mill-dam ; the 
■hattle drawn, and a heavy and continuous stream of water let fall from a 
ti^ht of ten or twelve feet upon the anvil face, which cSeclually hardens 
the surface. 

"A red hot anvil plunged into water, would, for a time, lie snrroundod hy 
an atmosphere of sieani, which would prevent its direct contact wiili ilio 
cold water, whereby its coaling would lie rotnrded ton much to hnrdon the 
fiK» ; aud hentu the odvaniago of u 



Hence, also, tiio ncccflsiiy of moving ohoat in llie water evpa artidei of a | 
pound or two in weiglil, to remove tlieiu away from tbo sieam as it la g« 
Qnited upon tbeir surfaces, and thus jiromoto more rapid cooling. 

" It U a good plan to hardna hamiuer-faceE, where tliere is a tub u 
water-tap conrBnientl}' near, by plun)!:ing tbo red-b»[ bunmcr, held with tl 
face upwnrdB, iuto the water, so that a Btream from tbu tap majfall uponitf- 1 
face. The face of hammers and anvilE irt ground after being hardened, I 
should norer be tempered." — Oir's Circle of Oie Sciencfs. 



HAKDESISO lEON AKD STEEL. 

A correspondent of the London Engineer JontnaJ gives the following il 
tcreEtin}; memoranda, the result of liis cxpcrieuee on the hardening of ir 
and Bted : — 

" Etardening steel is A rcrj peculiar operation, and is one of the gi 
rontingeneies in the manuTacturD of artieles into which it is tronsfon 
Under the most carv ful management, I have seen rery expensive ai 
tools and CQllary rendered perfectly useless throngh the seeming ea 
the two ol(>ineiits, Ilia and water; if such articles had been rubbed in p 
siatB of potash, which gives the metal a son of liquid case, I think crack 
in the water, so commiin sn occurrence with superior articles, would bt 
vented, particularly if the water used were soft, and by the ioftigioo o 
little hot water rendered lukewarm. In hardening iron tlte very oppo 
course should be pursued ; liave the water cold as possible, the hi 
better; a little qniek lime in it would also be an improvement, and if 
iron to be hardened be heated nearly to a white heat, rubbed with a 
with pulverized praseiate of potu«li, a steel surface is sure to b 
The nao of prnaaiale of potash might be n great improvement t 
used by miners. Their picks and spades would wear longer if hi 
with il in the manner I havo described. It must be remembered tl 
only the surface of the iron which is affected, and the hardening wi! 
penetrete more extensively than the thickness of ordinary tin plates ; bi 
resistance la so snpetior to that of Iron unhardened, that it would be a 
saving in the cost of working-tools. There is another advantage ; it ^ 
not-nsndi'r the iron brittle, consequently there wonld not bo an incjei 
breakage, which is of considerable importanco to the owners of exli 
workings." 

From another aoorso also, we obtain tbo following : — When a piece (^ 
Eloul ji crooked, or when some portiona of it are thicker than otlicrs, c 
tbo whole is very (liick, the ordinary process of hardetiing ii 
practicable, as the piece would crack or twist. For this reason, when e: 
aettxna ia mquired in a piecv of machinery, it is aade of soft ateel, tboagb 
hardened metal would be preferable in most casca. The following process 
dou away with llio difficultiua jnat mentioned. Let a vessel be half filled 
wllh tlwir wntor, half with oil ; when the heated piece is Mood-red, dip it in 
llin upper layer of oil, and a* aoon as this ceases to boii let it go to the hot- 
mm lulo thu wat«r. This plan gives steel the proper degree of hardness for 
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OX BELLS AUD BELL-FOUNDING. 

The following roemoraniia on boUa and bell-fonniling. is dprircd from a 
yaper an the above Eohjeet read before the ItojoJ InEtitutiun uf GrcM Brit- 
ain, by Mr. Denison, tlio foaoder of the bells inicnded for the clock ■nil 
igeal of the palace of Wcsttninsicr, Loadon. 

The problem wo were called upon to solve in miikiag the largoBt hell, 

Id Mr. J)., nag, sot li> produce a belt of onj given note, but to make (bo 

'i»sl bell that con be niBde of a given weight of fourteen tana, which tind 

(been £xed as the ioiendcd weight. When I snj the heat bull that can lie 

1 mean a (.-ombinution of the most powerful and moilr pleasing bouikI 

Aftt can be got — not, ohBcrro, tiie deepest sound; for wo eould get anj 

depth of DotA wo liked oat of the given weight, by merel/ malting the bell 

, hirger, imd woi-bb, as I shall explain further prcseotlj. All that 1 

do, therefore, is to describe the ooservations and experimeota i^ch 

ltd tno to adopt the paarticnlar fona and composition nhich have been tisod 

tat this the laq^t bell that Iws ever been vast in England. The result is, ' 

udonbtedly, u bell which gives a sound of a difieiont quality and strength 

£oin any of the other great bells in England. Uf eourse it u very casj to 

ly, as some persons have said, that wo have got a clapper so nincli laij;er 

■an usual, in proportion b> the bull, that t!iu sound must needs be different 

lot the reply to that is equally easy; the boU-founilers always make the 

lapper at their own discretion ; and in order to mate the uOBt they can of 

■eir bells, yon may be Euro they will make the dapper cither as laige as 

wy dare, with regard to the strength of the bell, or as largo as they Rnd it 

f any nso to make it ; becansn there is always a limit, beyond which you 

in get no more soand from u bell by increasing the clapper. la the West- 

unsicr bell we fonnd that we could go on increasing tlie sound by iacreos- 

^ the clapper up to thirteen cwt, or Bay twelve cwt., exdniling the 

Aank or handle of the dapper, or about one twenty-seventh of the weight 

;af the bell ; which is somewhat higher than the proportion found to hold 

b some of the great continental bells ; but two or three limes as high as the 

una] English proportion. 

I have said already that yon may get any depth of note out of a bell of 
>/ wffl^t by making it thin enough. At first, everybody who hoars a 
like that which stood at the west end of the Exhibition of 1851, soond- 
P^ with twentj-nino cwt. vety nearly the same note as our sixteen-ton bell, 
b ready to proaoance the common form, of ball, widi a sound-bow of ono 
wetfth or sixleenili of its diameter, b very absurd wiifto of metal. Bnt 
[ aver oecar to them to cotisider how far they conld hear that twenty- 
cm. hemispherical bell? It could not be heard as far as a common 
Iwll of two or three cwt. ; and before yon get to any great distance from a hell 
tf that kind, the sound bacomua fhin and poor, and what we call in beil- 
.ftmnduig langnoge, potty. Up to seven or wght ini^es, these bells do 
-well for house clo<^, to be heard at tt little di«lanco ; bnt nothing, 
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in mj opinion, can be 'worsa thoji the bells of Ihis shape, two or three feet 
in diameler, which people seem to be so fond of buying far die new fashioned 
eemeteries : whether from ignorance that they will Eoimd vpij differently 
on the lop of a i:hiipGl aod in the bcll-founder'a shop, or because tliey think 
a melancholy and unpleasant sound appropiinto, or bceanso thej wont to 
buy their noise as cheap as possible, I do not pretend to say. These bells, 
and thin bells of any etinpo, bear the samo kind of relation to thick ones, 
as the spiral striking wires of the American doeka bear lo the common 
hemispherical clock bells — i*. e., they have a deeper but a weaker sound, 
and are only fit to bo heard reiy near. A gong is onother instrument in 
which a deep nolo, and a very loud noise st a small dii^Canee, may be got 
witb a email weight of mclal; bat it is quite unfit for a clock to strike upon, 
not merely from the character of its sound, but becauBB it can only be roused 
into full vihrotiou by an accumulation of soft blows. Gongs are made of 
malleable beli-mctal, about four of copper to odd of tin, wtlich is malleable 
when cooled euddonly. The ChiaesB bells, Eonie of which aro very large, 
may be considered the next approximation towards the estoblished form j 
for they are (speaking rongbly) a prolate hemispheroid, but with the lip 
thickened ; whereby the sound is made higher in pitch but stronger, and 
better adapted for soaadiug at a distance when struck with a heavy enoi^;h 
hammer. But still the shape of the Chinese bells is very bad for prodaclDg 
sound of a, pleasing quality ; and generally it may be said, at least I have 
thought so ever since I began bell ringing twenty-four years ago, ibot all 
bells of which the slant side is not hollowed out considerably, arc duflcient 
ia mosical tone. The Chiuese bells ore not concave but cunvcx in the slant 
side. 

lal, provided they are all 
res (in the mathematical 
a of the diatonic scale, if 
I, 53t, 48, 45, 40, 36, Si,;^ 
figures for repreacntiug, with only 
of the times of vibration belonging 



■ If you make eight bells, of any sh^ie and m 
of the some, and their sections exactly similar 
sense of the word), they will sound the eight 
all their dimensions aie in these proporti 
30 ; which are merely 
fraction, the inverse proportit 



eight notes of the scale. And so, if you want to make a bell, a llfth 
a given one, it inust be two thirds of the size in every dimension, unless you 
mean to vary the proportion of thickness to diameter ; for the same rule 
then no longer holds, as a thinner liell will give the same note with a less 
diameter. The reason is, that, aeeordiug to the general law of vibrating 



ot^H 

ibovi^^H 



.e of vibration of similar bells vi 



(diameter)" 



plates or springs, I 

When the bells arc also completely simile solids, the tliickness itself varie 
as the diameter, and then the lime of vibration may be said simply lo vary in- 
versely as the diameter. The weights of boUs of similar figures of cc 
vary as the cubes of tlieir diameters, and may be nearly enough represented J 
by these numbers — 216, 152, 110, 91, 64,46,33, 27. 

The exact tune of a set of bells, as they come oat of tim moulds, is qtula 1 
a BBCondary consideration lo their tone or quality of sound, because the uol^J 
can be altered a little either way by cuttine, but the quali^ of the tone v' 
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loin tlio Pftmc forcvor; except l!iat il geM louder for tho first two or 
Ml jeara that the heW is used, probably rroia the psiiirlcB amiapng llicni- 
•elves more completely in n eryBtallitie order under tho liammmnB, as is 
well kaown to take place even !□ wronglit iron. 

Wo may now connidor tho composition of btll-mctal. It ia so wuU knovtii 
10 consist generally of from tire to three of copper to one of tin, Ibnt nil llio 
•Uoyfl of that kind are technicnny called bell-mela!, whatever pnrpOM tliey 
may be naed for ; just ns tho softer alloyii of eight or ten to one ue tolled 
gnu-metal ; and tiic harder and man; hritlle alloy of two to one in called 
fpecoloia-inetal. Bat you may wish to know nbetber it lins been clearly 
■aoirtained that there ia no other metal or alloy which would aOBwer better, 
(W eqnally well and cheaper. Tho only onca fliat have been BnggesBBd ara 
■Inminium, either poro or alloyed with copper ; can cleel ; the iron and tin 
alloy, called imiou>mecal ; and perhaps wc may add ^asR. The first 15, of 
Gourac, out of tho quesdon at present, as it U about lifty timci as dear na 
copper, even reckoning by bnik, and ranch more by wci^bt. I iinvu not 
brard njiy laigo steel balls myself, but I have met with icarcely anybody 
"who hoG. and does not condemn them ns harah and diiti(p«CBble, and havli)(( 
fa fact nothing to recommend Ihum except their chcapncu. Hueli the sam« 
may be eajd of the iron and tin alloy, called nnion-mctal. I liavo seen alto 

a cheap bcHs, evidently composed chiefly of iron, but I do not know 
vhat else, and they are much worse than the union-metnl bells. It tl 
liardly necessaly to say mneh of glass, because Its bnttlcncss a enough Id 
disqualify it for use in holla ; hut hcaidea that, tho sound in very weak, com- 
pared -with a beU-iacml bell of the BanieaiiB, oteven tho sanio weight, and 
of course much smaller. Tlicru is another molol, which you will probalily 
expect me to notice as a doairable ingredient in belli, that is silver. AU 
fluttlbave tosay ofitis, tliat itis apuroly poetical and not a cliemical in- 
gredient of any known bell-metal ; and that there is no foundation whatever 
for the vulgar notion that it was nsod in old bells, nor tlio ICBit reason to 
believe that it would do any (p^od. I liappened to hear of an instanni 
where it had been tried by a geotlemnn mho had put his own silver into tho 
t at the bell*>undry, some years ago. I wrote to hun to inqoire about it, 
d he could not say that he remembered ony particular effect. This seemed 
me qoitB enough to settle Iliac question. You may easily see for your, 
■elves Aat a silver cup makes a rather worse bell than a cast-inm saucepan. 
Dr. Percy, who had taken great interest in this subject, has cast scvend 

T small bells, by way of trying the effect of different alloys, besides iho 
■od tin just now mentioned. Here is one of iron nincty-fivo, and an- 
timony five. Tho effect is not very different frora that of iron and tin of t!io 

a proportions, and clearly not so good as copper and tin ; and I should 

.tion that anilmony is generally considered to produce an nnalogoua 
efiect to tin in alloys, hut always to the detriment of the metal in point of 
tenacity and strength. Again, here is a bell of a very singular composition, 
capper 88-65, ond phosphorus I r35. It makes a very hnnl compounil, and 
capable of a fine polish, hut more brittle than Iwll-metnl, and inferior in 
Btitui4 OTcn to the iron alloys. Copper 90'14, and aluminum 9*S6, which 
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makes the aluminum bear about iho snjnD proportion in bulk as the tin 
ngually does, seemed mncli moro promising. The nUoy eireeds uny bell- 
mctol in strength and toughness, and polishes like gold ; and as was men- 
tioned in the lecture hero on ulDmiiiam last year, it is superior to ovetything 
except gold anil platinam in its resistance to &a lamishing ofiects of the 
sir. This alio/ would probably be an cxrcUent mDtoml for watch wheels, 
the reeds of organ pipes, and a multitude of other things for -n-hieh brass is 
now used — a for wcjiker ojid more easily corroded metal, but as yol much 
cheaper. But for all thia, it will not Etaud for a moment against the old 
copper and tin alloja for bcUs ; in fuel, it is cleariy the worst of all that 
wo have jot tried. Hero is also a brass raodoi for casting bells, which ia of 
conrsQ a brass bell itself, and that is better than the phosphorus and alumi- 
niun alloys, though inferior to bell-metal. (These were all exhibited.) So 
mnch for the compound metals that huvo been tried as a bubstitnla for hoU- 
metaL But we liave now, tJirough the kindnesa of M. DeviUe, of Paris, the 
opportunity of realizing the anticipation formed from the sonorDusness of a 
bar of alluminum hung bj a string, and struck. He has taken great pains 
in casting a bell of this metal, from a drawing of our Westminster hell, re- 
dnced to six inches diameter. He boa also lumod the surface, which im- 
proves the Bound of small bells, where the small unevenesses of easting bear 
a sensible proportion to Iho Iliickncss of the metal, and in fact has done oveiy' 
thing to prodace as perfect an alnminum bell as poBBible,though at its present 
price it can hardly be regarded as more than a curiosity. But now for the 
great question of its sound. I am afraid [ringing it] that it must be pro- 
nounced to exceed all the others in badness, as mnch as it does in cost. I 
cannot say I am much surprLsed ; indeed I did not expect it to be successful 
as a bell, any moro than silver, merely because a bar of it will ring. Bitt it 
was well worth wliilo to try tba experiment and settle iL Slill the question 
remains, what arc the best proportions for the copper and tin alloy, which 
wo are now quite snre, in some proportions, will give tlie strongest, clearest, 
and best sound possible "! They have varied from something less than threo 
to something mora than fonr of copper to one of tin, even disregarding Iho 
bad bells of modem times, Eome of which contain no more than ten per 
cent of tin instead of from one llllh to one fourth, and no loss than ten per 
cent, of zinc, lead, and iron adulteration. WitJiout going through the de- 
tails of the various experiments, it will be suiEcientto say that wo found by 
trial, what seemed probable cnongh before trial, that the best metal fur this 
purpose ii that which has the highest specific gravity of all the mixtures of 
copper and tin. It is clear, hoivevcr, that the copper now smelted will not 
carry so much tin as the old copper did without making the alloy too brittle 
to l)e safely used. We found that the Ihreo to one alloy, even melied twice 
over, had a conchoidal fracture IJlie glass, and was yery much more briille 
than twenty-two lo seven twice melted, or seven to two once mellcd ; and 
accordingly, the metal used for the Wostminstcr bcHs is twenty-two to sovch 
twice melted ; or, reducing it for conyenienco of comparison lo tt percentage, 
the tin ia 341 of the alloy (not of tlio copper), ond the copper 75-86. This 
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tbly the best proporlioo (o me for brlla maia at one melting, is a. mach 
'■ hitler" melal, as ibey call it, lliiin tlm modem lifU-foundtirs, eilhcr Eng- 
lish or French, gonoraUj- use. As there fs no great diRlircncc in the price of 
tlie two metals, tlio rca^n why llicj piElia' the lower qnontit;' of tin ie, that 
it makes the bella eoftcr, a.m\ (hercfoTO easier to cat for tDming, which i» ob- 
vioiial J a very insufficient reiuon. I ndrtee ererir bod; who makci a, con- 
tract for bells, to slipuUta that thcj sboll be rejceled if the; lire found on. 
anoljsiH to contain less than twcnly-two, or, at any rate, Iwenty-oito per 
cent, of till, or more than two per cont. of anything but copper and tin. 

Analgiit nftKixnil Btll-ifelalt. 
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COATING inON Wini GLASS. 

Sir- T. G. Sail, Binningliam, G. B., bus patented a method of entunciling 

' coaling it with glaas, by the use of pODudcd CQamel Or gtasa 

ipplicd to the surface by means of gum water, or other adhosin! mntlor, and 

■woids fused. The surface of the east iron ia Rrst cleaned by turning, 

g, scouring, or otlicrwise ; and then is itppUed a tliin coating of gum water 

pother odbeaivc solution, by sgionging or brushing upon the said surface. 

" ' B surface is still damp, lliQ powder described as mixture No. 1, is 

n the surface. The article is then heated until the powder tasot, 

ben a nnSform gruy vitreous surface is pioduced. If a, white sur&ce is re- 

a second coating of tlic adhesive solution must bo given, and the 

twdoc described as mixlnro No, 2, is dusted over it, and tLe orticlo is again 

Mted until the composition fuses. 

P'MlXTVIutNo. 1. — OKido of lend, ao lbs.; boracic acid, 20 Ihs. ; cullet,* 

9 lbs. ; soda, 3 Iba. 6 ois. ; nitre, 1 lb. 2 oxb, f oxiilo of manganese, S ozs. 

B itM lbs. 13 am. 

f UixTtTBK No. S. — Sand, Si Ibs.j cuUet, 3D lbs.; oxido of lead, SO lbs.; 
la, 5) lbs,; nitre, 4 lbs. looxs.; whito orEeuic, si l^s.; oxide of anti- 

■S. = i 19 lbs. lOi 015. 

* Tlieao materials are pouiiduii and inliraalely mixed, aid then fused. The 
n uuamel, whitb has to be again pounded, and then used as de- 
Bibed. 
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COATIKG lEON WITU COFIT.E. 

A patent has reconlly been granted in England to n Mr. Tjtherleigh, ( 

lasting iron with copper, wliicli is reprcwntcd ua SQcressful in overcoming 

the dilBcul^ hitherto experienced in causing the two metals pcrmanontly to 

Tha prindpie of the process adoplcd nndor thia patent is analogoos to that 
of Goldering, the difierence being that the gmnnlatf d matnl used in soldering 
is spread ovar the Burface of the iron, instead of being merely applied to the 
edges vhich ibo workmen desires to unite. Supposing, for example, chut 
it is intended to coat a slicctof iron iritb brass, the patentee prepnres the iron 
by what is tecbnicall/ called "pickling," or cleansing it. He tlien spreads 
evenlj over the surface the comnioa brass solder, and over this he spreads a 
quanlitj of borax to act as a Rux. The slicet eo prepared is placed in a fur- 
nace heated to the proper degree, and after remaining in the iiro for about 
ten seconds, is irithdrawn and pennitlcd to cool, tlio short space of time 
mentioned being amply sufficient to ensure the union of the metals. Iron 
thus coaled has been subjected to tJio .^^everest tests in annealing, rolling and 
planishing, and has successfiilly endured them ail, llio brass being so llnnlj 
united to the iron that nothing short of actually Ullng it doirn ia able to 
ellect a separation. By nsing a furnace with doors on opposite sides, and 
by the adoption of proper machinery, sheets of anj size may be thus coated, 
and the process may bo BuccosEfullj- performed on both sides of the shoot at 
tho same timo. For coaling iron nails with brass and copper, the process 
employed is as follows : The metal is fused in a crucible or other proper 
Teasel, and the flux being added, the articles lo bo coated are placed in tho 
TOEScl. This method, which is applicable to the coaling of nails and other 
small artielEB, affords results equally successful with shcelsof flat surfaces. 

The odvaniages of luch an invention, oro obvions. Tlio innnmenibla 
nrticlea now made of brass or copper may in fntnre, shonld this invention be 
cxtcnaiveiy adopted, be made of iron covered with cither of those metals. 
Strength, lightness, and cheapness are amongst the prioripal advantages de- 
rivable from the use of the new material ; nnd in addition, the danger arising 
fiom oxidation in the case of irtja raov bo entirely obviated. 



COATISQ 



OF ntOX WITH METALLIC ALLOYS. 



An American patent has recently been gnmlcd for tho above purpose 1^ 
Toseph Polenx, which consists in preparing iron lo ixicei^-o tho coaling, by 
inimersing it in concentrated mineral acids. As soon as the articles to be 
cleansed arc immersed in the add, one, two, or more small pieces of speller 
ore dropped among Ibcni, or the spelter ia possoil into the acid with the 
articles. Tho arid acts at once and rapidly on tiie spoltor, holds in solution 
what it dissolves, and precipitates a film of it on the minutest portions of 
the iron surfaces the instant tho add has cLcimsod tliom, and this film pro- 
tects Bueb portions from any further action of tl^e add while remaining in 
it. Without the spelter, undiluted acid could not be osod without great 
waste and injury lo small or thin articles placed in it. The niticlos ore uext 
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ton oat, mid, vfiihout being wmhrd, lirifd, or umlergoing any other trent- 
ent wlutlevcr, nra passed immeilialelv, ihou;;h eIowIj, inio tlis liiuh of 
sited alloy that farms tbe coating. Mr. Pulcux emploj'* maruttic, nitric, 
SDlptmric acid, of the ordinmy degrees of conrontnUiun In camniorca, 
nmely, muriatic, of IS" Btaumc; nitrir, 38" Boanmo ; Mid lalphuric, SB" 
^nme, or Ebcreoboul.sJ, without ililutioo. — Ssiailific Amtriean. 
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EATION FOK COATIKG METALS. 



A preparation for coating metaJs, liiglily spoken of in tlio En;rlish Mcchnn- 

fekl journal?, consTSlB of a eompoflition formeil by mixing- gntta-percha with 

on resin, tar, pitch, or aspliatttini, and dissolving tliem in impure ben- , 

n coal naphtha, or other volatilo hy(IriM;arhons obtaioed &0111 hitnmin- 

ales or scbiats. The method pursued in preparing is to diuolre two 

'pounds of gutlD-percHa and four pounds of coniniion resin, or tar, or pitch, 

' one ounce of ^ui bIicIIoc, in four gallons of cool naphtha, lliese ingrcdl- 

being placet! in a »aital>to vessel and boated to about one hundred and 

idKty degrees Fahrenheit, nnlil tlie solida are completely diisolred. When 

composition is applied as a point, coloring matter is added to givo tho 



rUTEOVED EIJlSTIC TDBES FOR COtTTLIXCS. 

A method of malting otastic tubes loitahlQ fureflecdng ihu junctions of 

pes exposed lo variable tetnpcrtitares, or of pipes which ore otherwise 

mined or required to bend, as the tube-couplings wnnccting loeomotivM 

Trith their tenders, hoBo fur fire-engines, etc.. has been patented by Mr. 

i Webster, of Birmingluua, Enghmd. The improvM tubes are eom- 

'posed of brass, copper, or other metal or alloy, and in them a series of cor- 

ngalioiis aro made in planes pcqiendicalar to the axis of tlio tube, 10 glvo 

■plasticity to Ibo lube, and permit of its flesnro within certain limits. IVeti- 

prefera to make the cormgationa as deep as is compatible with tba 

llBdtirc of the metal or alloy of which the tube is made, and so narrow that 

'tile shoulders bolireen the coTru^tions shall touch each other on slight 

e of the tubes. Tubes made according to this invention are elastic, 

loth locgitndinoUy and traniverscly ; that is to say, they are capable of 

sngation and flexure, within certain limits, witlioul taking a sot. 

IMPROVEMEXr IN THE SLiJJUFACTCEE OF AIALLEABLE IKON. 

Mr. S. Fisher, of Birmingham, England, has patented some improt'c- 
ents in the manufactnro of ancliors, shnlting for mill and engine pnrjtoscs, 
.ules, cranks, and spindles ; ai;d iu the furimecs, or muffles, used in those 
operations. The improvements consist in casting tlio articles named in mid- 
iion, and afterwards annealing them in a pecuiiar kind of mnffle. 
This muffle is bnilt in the requisite shape to suit the article to be annealed, 
'flf fire-liricks moulded lo a auiuble form instead of using an iron muffle, 
which rapidly boras throngh. As the firc-biick muffle will last for numer- 
jObs annealings, the new process will bo productive of great economy in 
of the opcratiotis to which it may bo applied. 
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IMmOTEn ALLOY FOR TYPE. 
The alloj conmianly nscd in tho manuKictnre of printing typos is coisi'] 
posed of lead, tin, and antimony. Tha best metal is, liowcver, imperfect, M^ff 
il is conlinualty doli^riontting while in a molten state by the evapoi'Sition oT- M 
the most important element, antimony, irhich action ia laldng place dniini^v 
the irbolo time of the manufacture. In order to prevent this change o 
quality, Mr. Besley proposee the addition of nickel, copper, metallic cc ' 
and bismuth, — the nickel and cobalt being the matrriols used to give hui 
nesa, and tlio copper being the medium by which these Bubstonces ■ 
caused to nnile with the antimony of the type-metal ; while by the in 
tion of biemalh, which has the well-known property of poEiiing ii 
fcora ftuiun to fixity, the setting of the alloy ia expedited. 

SCHZUTZS CALtDLATiKG MACIIIKE. 

Spearaens of TabUt, CakalaUd, Slereoniouliled, and Printed 6y Machina 
(Lonj,Tnau & Co.), is the title of a little publication, isened in London d 
ing the past year. Adopting this title as a caption, the London Atheuoiia 
publiehoB the following article : 

Some eight years ago, we gave an account of the matter at iEsue between I 
the government and Mr. Babbage, as to the first of the calculatintj maehinM. I 
invented by the latter. At that IJinB tiie patience, oner^y, and in|;cnuity otJ 
two noknown Swedes, George and Edward Scbouto, father and eon, ' 
matured apian of execution which has at last, by the asststance of the 8 
iA government, odiully produced results. Taking Mr. Babbagc's ii 
ns explained by Dr. Lardner in the Edinburgh llcview for July, 1 B34, t 
imvemade their own details, and by the work of their own heads and hand 
have prod need the machine, from which the tables before us ore calctilalei 
and itereogli/phed. 

A large jiart of the Bcionlific world looks very coldly on th 
They sojit is of no ust: that tables could bo conatractcd fora small pott iM 
the money, as many and as good as the machine would ever make. ~ 
Young thought, wo believe, that a portion of what was to bo * 
Bnbbage's machine, invested in [he funds, would keep computers enough K 
work [o supply the place of the machine. This argument was 
after a sort. Mr. Wellcr, senior, mode use of tlie very same nr, 
manner which might have stopped railroads, if it had been duly weighed a! 
the time when Steplienson was laughed at for talking of ten tn" 
and was obliged to keep sixty miles an hour 10 himself. What rate could I 
keep a coach at, said tliD veteran wliip, fur £100,000 u mile, paid in advance. 
The event has shown that the argument was wrong : the railroad is what it 
is, and there is much reason to think that the tel^iaph would never have 
been thonght of in our day hot for the railroad. On with the work, then 
kt every development of thougbl, and every adaptation of thought, be en- 
couraged and welcomed, even though its liltimate uses — we mean thoso 
ueea vriiich the man of the day can see, — wore as distant as gravitation and 
lunar dietaiuxs Irom the conic sections of the Platonic school of geometers. 
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which were ready to hand when n-nnled. Tlioeo who deer; tho hijjhcet Btone 
I because it aupporls nothing Bra fortanalc in one point, — ihej will elvtnjt 
rhnv0 Bomelhing (o decrj ; ihoso wlio ore buiif in nu<ing tlio nsxt stone will 
I .did them another job At llie very iDElont the old one is finiehcd. MachiDcrr 
Twill do nnjthing wldirti symbolic ralculntion will do, irhether aanjAy namcri- 
ir slgcLraical; and the higheet rcccot duvolupmunts of algebra teem to 
. to s time when the dctaila of mero calcalalion niuil be the work of 
I iH gjbfnp ry, if final resnlla ore to be Hctualty exhibited. 

George Si'houtr, tlie fatlier, toofc tip llio flolijoii in 1834, after reading lli« 
I Xdinbnrgh llevicw above mentioned, lie dc^iHud, alicr proving tlic prac- 
1 ticability of the idea by some models. In 1S^7, Edward, -the eon, took up 
I flie plOD, and, afiei a refusal (rom the guvcnjtaunt to lend any aid, tlie 
f two comploted u mathine of small eompass in 1 840. This was enlarged, Iho 
I model of the printing part was added, and ihu machine woa cxliibitud to tlia 
1 Gncdish Acadcmj of Sciences in IS43. On tho certificate of tliis boily, the 
I prcg'ectoii soQj^t for orders (we mean commiflsions to construct macliincs) 
3, but withont enecess. In laSl, after anollicr iuspcctioa 
L in the previous year by tha Swedieh Academy, a now and unsaeccsiful np- 
|,pIicalion ivas mode to the government. A motion for a national revompenss 
r in the Diet was mora successful ; Iho motion wa» carried, subject to the con- 
h ilition that the king, aftorexamination, should Und Iho macliine complete and 
L snccessful. But the projectors wanted tlie rccomponse lo cumplcte tiio 
; and iboy obtained it on gixing aemri^ for its return in rase of 
■ "iiulure. Fifteen gentlemen ran tlio riiklbrllic honor of their country. Tho 
completed, and performed its work perfectly at tlie ¥017 first 
le expendilnre hod br exceeded tlio rocompcnsQ awarded ; on 
Kirhich, at Iho suggestion of the king, tlie Diet added another sum of the 
This was in Angost, 1854. Tho inrentois immediately 
Kbrooghc their machine to England, where it booh oKciied interest. Mr. 
[Cravatt, the dvil engineer, took it np, explained it at the Koyal Society, and 

■ •it the Paris ^Exhibition. The mochinowoa again brought to England ia 
I 1856, and the pnlilicatiDn of the present tables was resolved on. 

While this was going on, Mr. Rstlibone of Albany^ nt tho anggeslion of 
V.Frolessor B. A. Gould, purchased the machine for £1,000, and presented it 
Tto the Dudley ObBcrvatory of that city. 

Groat Britiiin, iu consideration of nearly £20,000 expended on an attempt, 

I vliich it would not complete, hoa tho honor of being tlie ground on which an 

r American merdiont bought tho mnchlne which .llic Swedish Goveniment lind 

E<it>ablcd two of its enlijccta to tnoks. The idea of fluding a purchaser in 

England seems never to hare entered the mind of any one. 

In Ihe conslmction of the machine, many purw of Mr. Labboge's details 

■ han> been adoiitcd, and many have been altered. Tlio colcnlating portion 
[ «f the modiine, which appeals in tho front of tho drawing, consists of a series 
T of fifteen upright steel oxee, passing down the middle of five horizontal rows 
r of Bilver<oatcd numlicring rin^, fifteen in each row, each ring being snp- 
f ported by, and ttiniing conccntricnily on its own pmall Imies shelf, having 

within it a hole rather less than the largcat diameter of the ring. Rouiul tha 
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cjlindricnl nwfaco of earh ring are engraved tlio oudinKiy cumeralB from-tf 
to S, one of ivliict, in each posilioa of the ring, appears in &ODt, a 
sncecsBivo nnmhers shown in anj horizontal row of rings mny bo rend frorfS 
left to right, 08 in ordiomy writing. Tho npper row exhibits the namber Ot>'] 
ttnawcr resnlting frotn die culeulation lo fifteen places of figures, tho ft 
eight ol which tiio raaphino stcreotjpca. The niunberB Baen on the booo; 
row of rings ponstitulo the first order of differences, also to fifteen places o 
figures, if ^lat nuinlier be required ; and the third, fourth, and fiiUi rows ot'fm 
rings, in like manner, cxhiliit the second, [hii'd and fourth orders of diSW'f 
eueea. An/ row con be set lij band, so as to jircseut lo Ihe eye an; ni 
expressed according to tho decimal scale of notation ; soch as tlie m 
987654321056789, the first eight figures of which, if in the utlennoei 
would, on being calculated by the machine, bo immediately' stereotyped Bug 
hj simply changing aringineadiof twoof liie venical colnmns, the raachin^ 
can be moilu to exhibit and to culciUate numbers expressed ii 
senary sygtcin of notation, as in that of degrees, minutes, sucoada, and d 
mals of e, second. Thus, for inslancfl, if the raBult B7«2468735640a -r, 
indicated in tho upper row of rings, it would bo stereotypeil 87 degrees, 
miontes, 34'69 seconds. While this process is going on, tho ai^me^ 
])roper to cacli result is at the same time also stereotyped in its proper phicoj^ 
notliing more being required for that pnrposo than to set each row oF iigm 
rings to differeucei previously calctdat&l fiom llic proper formula, and to plw 
a atrip of sheet lead on the slide of tho printing r^paratus ; then, by tamii_ 
tho handle (to do wtiieh tisquirw no gtcater power tlian what 'm exerted ii 
turning that of a small barrel-organ), the whole table required is calculated J 
and stcreomoalded in the lead. By this expression is meant that the strip of ^ 
lead is made into a bcantifnl stereotype mould, from which any number of- j 
sharp stereotype plates can be prodncisd ready for the working of on ordina 
priotiog press. At Iho average rate of working the machine, 130 tines f 
hour of orgumenls and results are calculated and actually stereotyped, re 
for tho press. It is found on trial that the macbioo calculates and si 
types, without chance of error, two-and-a-lialf pages of figures in tho 
time Chat a skilfut compositor would take merely to set up the types for OQd. I 
single page. 

Our readers will, of comse, understand that the machine is not self-act* J 
ing. It does not give logarithms, for example, merely for saying. Good 1 
raacbine, wo want logorithtus. It must bo fed both with manual powe; 
iBitk cakiilatitm. Tlie seed most bo according to the harvest wonted ; 
do not grow figs of Cldstlcs, even in a calculating machine. But tlie reluni 
is greater than in most harvests ; a very little ealcolation makes tho machine ' 
do BQ enormous quantity of result by help of barrel-organ exerdsc. But 
how ore errors to be avoided if human bllilality is at the bottom of all ! 
It is not a matter of course that errors will be avuidvd ; but casual errors 
will bo avoided. AU is right, if the machine is rightly fed ; all is wrong, if 
it bo wrongly fed. Now, error throu^hoac must be delceted ; labor and lead 
therefore tnuj he tlirown awuy, lint wrong will never be pnblL-ihcd for right. - 

The tables consist of a complete five-figure set of logarithms, with the 
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Qsaal four figures of primitiye number ; there are some small specimens of 
other tables. The figures are, as they ought to be, punchy ; the justification, 
as the printers call it, is perfect. The differences are not printed ; the print- 
ing part was not carried fiir enough for tliis. 

Calculation by machinery, with results told by the insentient calculator 
itself, is now an accomplished fact. It does not excite its proper interest, 
because the unfinished attempt of the original inventor lias been for many 
years before the world. But the time may come when this first actual suc- 
cess will be quoted as the commencement of a long and singular chain of 
adaptations. 

JONES' SUMMATOR. 

This is an instrument designed to perform the addition of numbers. It 
consists of a circular card, upon which the numerals from one up to one 
hundred, are printed at the points of intersection of a spiral line with a num- 
ber of radial lines (on the instruments constructed are one hundred of the 
latter), the figures increasing in amount as they approach towards the cen- 
tre of the card. The card is hung by a central pin to and behind a light 
circular plate of wood, which hides all of it except a portion which is visi- 
ble through a horizontal slot, extending from the circumference towards the 
centre. Upon the outer edge of this plate, figures from one to one hun- 
dred are printed in legible characters, the tens, twenties, thirties, etc., being 
connected in groups by strong lines, and printed in dark characters to give 
greater fecilities in finding any desired number. Surrounding the plate is a 
ring of wood, which is attached to the card, and moves with it around the 
centre-pin; in its periphery are one hundred indentations, corresponding 
with the number of the radial lines, and with the figures printed around the 
edge of the plate. A small index slides in the slot of the plate, its motion 
being coincident with that of the spiral line on the card over which it always 
is, approaching to, or receding firom the centre, as the card is turned from 
right to left, or vice versa. 

The operation of adding is performed thus : — The index is placed at 
z^ro by turning the card backwards by means of a crank handle intended 
for that purpose ; the indentation over the figure eqtialling the amount of 
the bottom line of the column to be added is brought by the revolution of 
the ring and card just opposite the slot in the circular plate, at which point 
. it is arrested by a stop, against which the finger or pencil used to rotate the 
'ring strikes, when the index will have moved towards the centre, and will 
mark the amount of the first line of the column to be added. The amount 
of the next line being taken, and the ring turned, the number shown by the 
indicator will equal the amount of the first and second lines, and so on. To 
those persons who are not expert in adding, and do not care to become so, 
this instrument ^t11 no doubt be useful. It is mounted on a near stand, and 
is a much more convenient and rapid way of adding mechanically, than the 
old way of slipping balls upon wires stretched in a frame, and which no 
doubt is familiar to all. 
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The following ia an abstract of a, paper on the nlioyo subject, rocei 
read before llio Manchester (Eng.) Mechanic's Instilulion, by Mr. Whit- 
worth. ThD paper uimmcnced by showing that a gonerai desire is now e3E> 
proflsed for some simpler method of mensuring and computing than hM- 
hitherto been tiie mlo in mechuoics and engineering. The frof tional Bf ateni 
did very well ia the old anil cumhroua modes puranod by mechonica ; but K 
chanj^ to some certain and easj system of mcasnremcnc and cobition wM 
now an absolute iiecesBity. A ilecimal system was that now proposed by 
the imlhor tor both in<»aurcmGnE and notatioo, the inch bdug token as tha' ' 
unit, and divided into thousands. A workman would ycry eoon learn tir 
think in tens, hundreds and thousands, instead of the pieacnt mode of ei 
puling Biaes, thus securing greater safety in all kinds of work which ore 
pendent on acimracy of size, as the maniifactnra of gnna and warlike in- 
Elrumeats ; and much greater aecuFBcy in all descriptions nf work. Aftff 
showing other advantages to be derived bj Ibc gcneia) adoption of a dec!>> 
mal syalcm of measure in all engineering and roociianical works and estab*'' 
lishments, and proposing that the , present measure, or rule of eighths, ba' 
abandoned for a rule in thousanfllbs, tho paper concluded by showing' 
from tables exhibited, tho nalniii of tho decimal system projiosod. Mb.'' 
Whitworth tlien showed several motat Bpceimena of oxfernal and intemd' 
gauges and sizes, arranged to a nicety, equal lo l-5,0(X)thB of an ini^, oa 
tho system produced. An interesting discussion foUowed tho reading of' 
ibs paper, in wtiich several gentlemen took part. Some were Gir adoptii^ 
tho plan immediately, others for appointing a committee to invest^ate t^ 
matter, or to report upon the best jilan of forrying the method into practice^' 
It was ultimately moved by Mr. Fnirbaiin, and coiiied unanimously, tha^ 
the meeting pledged itself to tho scale of one loch, and that it shotild b^ 
divided into one thousand ports. 

On the Importance of Inlmdacinff a New and Uniform Standard of Micra- 
metric JUaiiumnent. — In a paper on the above subject, before (be Britia' 
Association, by Prof. Lyons, the nn&or allndcd to the great difficulties oi 
poricnced by observers in enmnerating, rendering, and even remembering' 
the various kinds of meo^ires now in use in these conntrics and on the t 
tinent, portions of thn English, Irish, and French inch and lino, and decimal, 
parts of tJio French millimi^trc. Ttio high figaro in the denominator and 
tho number of decimal plans were exceedingly cumbroas. He (Dr. Lyons) 
would propose that some definite micrometric integer ehould bo assumed, 
being a determinate port of unity. He proposed that this meaame should 
be denominated a microline. Be did not mean definitely to bind himself to 
tho adoption of any standard, but would propose jirovisionally thai the one 
ten-thousandth part of the English inch should be assumed and denomi- 
nated the standard microline pro taa. He would, however, have his beareis 
hear in mind tho present tendency nf sciontillc men towards a decimal sys- 
tem. For bis own ptut ho would prefer the French decimal scale. 
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LEONABD'S DYNAMOMETER. 



A new Dynamometer (power measurer) invented by "W. B. Leonard, 
£sq.y Secretary of the American Institute, is constructed as follows : A 
square box of cast iron, to the front and back plates of which are attached 
links for the appliance of the machine and tlic power used, contains at the 
bottom a piece of ordinary clock-work, the object of which is to give a con- 
stant revolving motion to a circular table covered with leather. Near tlio 
top of the box, on either side of this revolving table, are stiff spiral springs, 
. w^hich are fastened to the front and rear plates of the box. Directly over 
f the revolving table is a spindle, the two parts of which slide upon each 
other, like a telescope, as the power applied draws out the spiral springs ; 
and in the centre of this spindle is a brass wheel which revolves at right 
angles with the circular travel of the table. At the extremity of this spin- 
dle is a disc, on which revoh-ing hands mark by proper fifrurcs the total 
amount of strain made by the team. Now attach the team to the front link 
and the machine to the rear one of the box. The parts are drawn asunder, 
thus straightening out the spiral springs, pulling the sliding portion of the 
spindle and causing the upper brass wheel to pass off of tlie centre of the 
revolving table, where, of course, it previously was at rest, and to revolve 
itself by the forward travel of the table, which it touches. As tliis wheel goes 
round, it turns a pinion wheel at the other end of the spindle, and by an ar- 
rangement of one or two cog-wheels the hands go round the disc, faster or 
slower as more or less power is applied, and a perfectly accurate registry is 
made of the draught of the machine attached. 

EFFECT OF THE DRAINAGE OF THE LAKE OF HAARLEM. 

The value of the land recovered by Holland from the lake of Ilaarlcm, is 
increasing at a rate which insures payment of all the outlay for the drainage 
in a comparatively short time. Good crops of colza and rye have been 
grown, and the potatoes are excellent. Two farms of considerable extent 
are established ; two large villages are being built, and the district is trav- 
ersed by two good roads. No iU consequences were experienced from inter- 
mittent fevers, ad was dreaded when the surface was first laid bare, and tlie 
nnmbers of dead fish had no other effect than to fertilize the soil. No object 
of natural history or of antiquity was discovered. Holland has now two or 
three parishes more than she had four years ago. Leyden and Haarlem dis- 
puted possession of the newly won territory ; but the govcmnient has de- 
; cided that it shall form a district by itself. Amsterdam, relieved from tlie 
danger once threatened by the meer, is laying on a supply of drinkable 
water from the downs or sand-hills along the sea shore. It is worthy of re- 
mark, that the sources in these hills, though copious and of good qualitj-, 
are most of them below the level of the sea. 

DEADENING WALLS AND CEILINGS. 

There is no greater nuisance in modem houses than tliat of the transmis- 
sion of sound through parti-walls. Any practical, inexpensive, and efficient 
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means of deadening Eouad will bo a great boon. Solid wnlls and solid Bi 
transmit sound in tlic liigheat degree, la there no roraedj ? T 
Cubill had some ttoablo at Balmoral with certain floora, and rememboret 1 
iLat in taking down an old palace floor [manj jfnus before) vast qoontiliM T 
of codclo-shclts fell out from betwixt the joista. These had been used, iit, 
plugging. Tho idea was acted upon. Cockles were dredged, and brougktij 
the sbclla wuro cleaned, and dried, sod osed, with bcneiicinl effecL 
cellnlor EpDfes Ane produced absorbed sound. Some highly ccUalar te 
maj be applied to walls, ceilingn, and floors, which shall resist fire and oi 
nary demj, allow of finish, and yet deaden sonnd. Wlio ih to ' 
introdnCE such malerials 1 They nfay patent the inTontion and i 
tune, if they will only abate the exJating nniaaneo, and enable 
solid porti-walls and fire-proof floors witbont being eompoUed to 
is going on up stairs and in the next hooEC. — The Builder. 

ON THE CKEIIATIOS OF THE DEAD. 

An association of gentlemen has been recently fanned in London, i 
have pledged theinaolvos lo Bustoin the practice of what quaint Sir Thon 
Brown aptly called "Hydriotaphia, or UmboxiaL" Theaa gentl 
forth that they haTO been moved lo lalie this singular step by many a 
sideratious, of wbicb ihe most creditable and tho most roccible certainly aa 
those which are derired from a reference to the cQbet upon tho public hcalA] 
of the common practice of inhamatiDn.* 

They allege that tho gases wEch are evolTcd in tho process of decomp<K I 
sition from any Ponsidcrahlo " necropolis," or city of tho dead, m 
bly affect itguriously tho atmosphere of the SDrroonding region ; and si 
it is not passible that any large proportion of the dead of a great and cr 
metropolis slionld bo inletred at a great distance (tom the place of II 
residence in life — the expense of the transport, and the incom 
thereby entailed apon surviving relatives, making such transport very bi 
densome lo tlie moss of tlie middle classes oven, and quite out of the q 
tion for the preponderating mnltitndes of tbe poor — they insis 
imperatiyo necessity of such a goneral change in one maimer 
with the dead, as shall adequately protect the living;. 

That our strong feeling in fiivor of the custom of interment is not {<m 
on any intrinsic instincts of human nature is suffidcnOy estahlislied, sa 
fiienda of cremation, by the oscillations of pnbljc opinion in regard 1< 
matter throngh many ages and over many loads ; and altbongh we may 
shrink from the mete suggestion of a change in the established funeral cus- 
toms of Christendom, we must remember tliat our sensibilities are, after all, 
really (Juntfffll; and that no consideration Of this Sort should restrain us at 
least tmm a calm and qniet investigation of the grounds upon which the ad- 
vocates of a reform in tho mode of funeral obsequies advance their startling 
propositions in favor of consnmjng in the purifying flames, and prcsening 
in sacred vessels, those precions remains of the loveii and lust, which wo now 
consign lo tho gradual destruction of nature's cbcmictry. 



ART rW-SATTRE. 

The old corals abound in onuuncDliJ puttcma, which man, anawore of 

exi&lence at ihe time, deviled Utog after for himanlf. la ui iLrticIo on 

> priuting, wliich formK port of a recant liielorj of Loncasbin;, tliara 

« a few of tlie patterns tntroducod, backed by the recomiuDndaiion lliat 

re the most EucccEsful ever tried- Of one of ihcso, known as " Lane's 

eiG sold n greater number of pieces than of any other pattern ever 

ought into market. It li^d to many imitationB ; and cmo of tlisonost 

if theae answers tine Sot Tine, save that it is mont stilF and rcirtilinear. 

Item in a rcoently-dietovered Old Red SondBlono cornl, the iSmiliia 

'^aigdtyi. The beaadfaUy-arranged lines wliich so smit the damcg of Eng- 

oA, that each had to provide herself with a gowo of the fabric which they 

lomed, hod been stamped amid the rocks eons of ages beforu. And tt ma^t 

It be forgotten, that all tlieBO fonns and shades of bcaaly whicb once filled 

I nature, but of which only a few fragments, or a few faded lints, snr- 

ve, were cioHted, not to gratify man's love of the oxithctie, seeing that man 

id no cxisteaco until long aAer thcy had disappeared, hut in meet har- 

f ^viony with the tastes and farnlties of the Divitke Worker, who had, ia Ilia 

1 trisdom, produced them all. — Uagh MUler't Tcslimrmy of the Rods. 

ESTISGUISHIKG FIBE.? ON BUirBOAED. 
Dr. James Patton, of Paisley, Scotland, haa proposed a plan for extin- 
n shiplward, by tilling iJio vessel witli carbonic acid em, as 

w ond paafiBBgera ore removed upon deck. This can bo ac- 

eompliahod, by placing in some convenient part or parts of the vessel, a tank 

or tanks, containing super-carbonate of soda, or some other CBrbonate, and 

in die interior tliereof a glass vessel, contaming a due proportion of sulphuric 

or other acid for displacing (he gas. The tank ehoold communicate with the 

deck by an opening throagh which an iron rod cotild be puased, and having 

^ «pemngs in the side through wliich the gas might escape into the hold of the 

■"vessel, the nppcr opening being closed as »oon as the glass ia broken, bo that 

IftcgBsmighl be diffused below. Upon any alarm of fire, all being mustered 

ID deck, the carboy in the interior of Ae carbonaio might then bo broken 

a rod ; the vessel would fill in a few minutes with fixed aii, ex- 

^ the fire at the same time, so that there would not be the smalleaC 

ad penetrated the deck previously. The abo%'e may be 

1, by taking on air-tight deal box, a timihler, or any 

It ressol, placing a qnantlty of super-carbonate of soda at the bottom, 

Jk 6, tube leaching to tho top, then, filling the vessel with cotton, or other 

imbnitible, ignite, and whUo comboslion is going on, pour a little vinegar 

1 in the tube npon the soda ; the fire will iostandy b 

D though there is no covering oi'cr the vessel to retain the gas. 
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direction of the engineer corps of (lio French onny, lo nsccrtain, if it were 
possible, 10 maintain a liBlloon fivo or six hundred metres ahovo a fortified 
lowQ, and, if so, lo cause infendiarj- or fulminating balls lo foil. Nothing 
was successful, and Iho commission, after the expenditure of much money, 
gaTO up the project. 

FOEMATION OF THE CHIKESE COXCESTHIC IVOET BALLS. 

Tj^ Rev, IV. C, Milne, in his recent work on China, thus exploins the 
mysteiy of curved ronectUric ivoiyballs,—^ ten, twelve, or more, cut out, onfl 
williln the other: 

It has long pnizlpd people how so intricate a piece of workmonship is 
fnbricRted. It has been eonjcctiircd, that oiiginally they ore balls cat into 
lialvea, so strongly and niccW gummed or cemented logGtlier that it is 
impossible to detect the junction. And I have seen it deliberately stated, 
tliat attempts luive been mode by some to dissolve tlie union by soaking and 
bailing a conccntlic ball in oil, — of coarse, lo no purpose. The plain solu- 
tion, obtained hy myralf from more than one native artist, is tlto following : 
A pjocc of ivorj-, made perfectly round, has several conical holes worked 
into it, BO that their eeveral apices meet at the centre of tliejglobular masa. 
The woiiman then commences lo detach the innetmost sphefc of all. This 
is done by inserting a tool into each hole, with a point bonl and very sharp. 
That instrument is so Hrrnnged aa to cut away or scrape the ivory llirough 
each hole, ot equi-distaneoa &om the surface. The Implement works away 
nt the bottom of each conical hole sueeeasivcly, anlil the in^iaiotis meet. In 
this way the innermost ball ia separotcd; and to smooth, carve, and orna- 
ment it, its various fiices are, one after (ho. other, brooght opposite one of 
the largest holes. The other balia, la>ger as they near the outer snrface, are 
each cnt, wrought and polished precisely in the same manner. The ontcr- 
most ball of course is done lost of all. As for the ulensila in thb operation, 
the she of the shaft of the tool, as well as of the bend at its point, depends on 
the depth of each successive hall from the surface. Such is their mode of 
carving one of the most delicoto and labyrinthie upecimens of workman- 
ship 10 be found in China or elsewliero. Those "wheels within wheeLj" are 
intended chiefly for sale to foreigners; and numerous specimens annually 
ate sent lo England and America. 

ExPEKiuEtrra ON moy tarcets. 

Some experiments have been mode at Woolwich, England, to test the 
power of resistance of limber lined with four-inch iron plates; the combined 
materials being of the same thickness as the immense floating batteries con- 
structed during the late war ; and also lo test the durahility and quality of 
iron plates manufactured by rolling, as compared vritli iron turned out by 
the lianimer. Tlie target was an immense construction of timber, linc<l 
with four-inch plates of iron, of both descriptions, and tlie total weight was 
thirty tons. This target was placed on a foundation constmclBd for the pur- 
pose, and tw^ty-fonr roonds of GS-poondcra were fired, with the following; 
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nsnlts : — The first fourteen rounds were fired 
jards, and, after tha first few rounds, tho rimlior work gave way 
directions. The last ten rounds nere Grod at d distonca of four hundred 
jards, and tha work of dosbnr'tioa commcncDd n-B$ Ihos conBuminaKd. Tba 
timber nork of the target was completely broken and Eplinlered, and the 
plates oF iron made by the rolling profosa were cnt up and split, baring ap- 
parently but little adhesion. The iron plate's which had been made by the 
<>ld pTDcesa resisted the solid wrought iron shot much more Eucccssfully, and 
It waa apparent ihat these plates possessed more adhcelTe power than llio 
rolled platea. Snch was the tremendous force of tho caonoDads that iho 
Immetiae target was forced by the concussion several fiiet from the foanda- 
tion or box on which it was placed. The last shot fired was the most effec- 
tive. Tliis shot went completely through tho target, timber-woric and iron 
Jncluded. It was the subject of remark by several practical men that tho 
principle of corabioing timber with iron plalea, was, no doubt, the best that 
Gould he at present adopted ; hut it was evident from these experiments ihat 
■acli plates must be improved upon before they 
of repeated discbarges of heavy shot. 

ON TUE STKENGTU OF IKON 

During the past year, some intoresting trials of the etrength of heavy 
ordnance, manufoelnred by Alger, of Boston, for the United States Navy, 
Iwve been made under the direction of the Department. One of a nomber 
af rune-inch calibre iron gnna waa selected as a sample for undergoing the 
teat required per contract, namely, that they should endure one thousand 
(Dnnds, often pounds of powder, and a projectile of seventy-two pounds. 

Tho result of the trial was, Ihat the gun in question stood 1,500 rounds 
with so stighl an effect that it would probably ondnra another thousand, and, 
as tho rest of tho lot were made of the same iron, and under precisely the 
they oro presumed to bo of the same character. 
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At the last meeting of the British Association, Mr. K. Maltett prosonled a 
QoninianiFBtion on the above subject. Tho largest shells, said Mr. hi., with 
few exceptions, used during and up to the late war, were thirtecn-inch shctls, 
t£ aboat 180 or SOO pounds weight, and holding about nine pounds of 
ppwder. The depth to which this shell would sink in compacted earth was 
■bout thirteen feet, but it was incapable of piercing masonry beyond 
righteen or twenty inches, except by repeated shots, and was fired at a range 
of 4,700 yards. It had occurred to him as very desirable that a, shtll should 
bo thrown at much greater range with greatly increased power of deraolition 
end penetration ; and he came to the conclnsiou that a shell of lens than 
tti/Vi fijot in diameter would not answer the porpoao, anij ho found that snch 
m shell, holding five hundred pounds of powder, would Ijccomc not to roncb 
m instrument by which human life would be taken, as a mine or series of 
nines, troosferred into fortillcaiions, piercing compacted earth to a depth of 
jfifieBU feot, and demolishing solid masonry at many times the distance at 
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which the amuU coald do. Mr. Mallcit Ihcn, ot cnneidcrable length, i 
plained iho diffioulriea which he had CDConntcitii and ovErromo ' 

n nf tha mnnais ha liud unnplcted, i^apable nf nring the al 
Bod the capabiliticE uf the lalter. Ic woa ncccssury that a mortar 1e 
t such a Bhell Ehoold be voaslructcd in gepanile piei 
becuuBB so large an inatranient conliUnot he fbij^d wiihont ei 
in the diCScatt process of moling. In his rcaoarohes and consideration ol 
Bubjett, ho was greatly indebted to Dr. Harte for the able maunc 
vritb bis protbnnd mathematical abililies, he hod uded him. h 
eonsidertd the getieral question cf the application of wrought ir 
Icrj-, and camo to a conclnsion which would show the improTCinont ai 
gards the money part uf the qneelion. JTrom a table b«fure the S 
the board, the value of gam of equal weight was mentioned, ii 
wniu)i;ht or cast iron, and GermoQ bIccL A gan of say oiio ton in 
would cost ;£t ; in bronie, £10 ; in Bti«l,.£3 ; and wrought, urea 
A gun of wronght iron wonld be hnl one fifth the weight of a brouM gl 
and therefore ehoutfourfifthsof its weight waa aselcasly put upon the hi 
employed to draw it. Other elements, gnch as wear and tear, and c 
transport also rcmainefl to bo considered. Capl. BUikeley observed, I 
nflcr the expianationG ofHr. Mallett, it would be unnccesEHrj to spend tt 
in advocating llio utility of monster guns. The objection to them «i 
mentioned was their nnwieldineaa, hot those who had witnessed the a; 
lions of Mr, Armstrong of watcr-poWer would perceive that they u 
easily he moved by that means. The difficn% of coDstmcting large g 
on account of the grcutly-tncreased stniin to which they wem snt' 
was alfio an objection ; but it was sbowil that those difBctdtiea coi 
overcome. Hia l^Capt. Blakeley's) plan of constructing large guna d 
very slightly from that of Mr. Mallctl. The inlerior of the gun was 
of cast iron, because of ita small cost, and placed on it were rings of wi 
iron, at a white beat, hammered together. A nine-pounder constructed a 
thia principle bad been tested at Woolwich, and 158 rounds wore fltvd, t"' 
gun being loaded to the muzi^lc, and those who conducted the experimea 
declared that it waa the Btrongeat gun they had ever witnessed. Mr. F^ 
bairn bad never seen a more perfect piece of workmanship than Mr. Halleltl 
very ingenioua gnn, and it only remained to prove, by actual experil 
whotlioc it would BBceeed. He was of opinion, aftot 
the subject, that cast iron of the best quality waa tha most suitable m 
for the construction of guns. Mr. Bennio attributed tlie ci 
the Rnssian guns wero enabled to fin; two or three ihonsand proof rounds fo'^ 
the fact that they uaod saperior metal in the coustmctlon of their cannott.' 
Ho was inclined to think that cast iron was better than ivrought iron, 

.0 Ihe great diffimlty in the totpng of wrought ir 




itly added to the United States Navyhava < 
ordnance introduced by Commander Dahlgre^ | 



■KEOUASICS AND USEFUL ASTS. 

1, and clCT«i inch shcU-gnns, of groat weight and 
wage. Tha introduction of thoao shpll^gnnB (o the ixrlu«ion of shot, Fays 
the Sc^^rctojy of iliu Nnv ;, in his Ibei repon, was by no means incdtuidcniicly 
or hastily mado. It vi-B9 enggcsled lij Commander Dolilfp^n, in 1850, tliat 
he conld " exorcise a greater amoanl of ordnance poicer with a ;iken waght of ' 
TKetnl, and with mora Bafety to thoao who managed tho gnn, than any other 
jiiecc then known oflitt vjeighl," 

Commedore Warrington, then nl tho head of llie Bnteau of Ordnance, 
ordered the gun proposed. ' 

The proving and testing continned during the ycnrs I8S2, 1853 and 1B54. 
'The points of cniiitrance and accnrncy wore specially examined. Tlic flnt 
gntt stood Gro hundred rotinds with shell Rnd live hundred niih shot, wlch- 

Lt bursting, and snlBoqnently other gnns wsro proved to tho extreme, and 
endured 1,600 and 1,700 ronncis without hursiing. Shells hare been adopted 
because they ore deemed pniferablc, not bccaoae of any apprehension that 
■hoteannol be used in ihoso guns with perfect sofurily, that point being tet- 
^ni by actual experiment. This fiu-t is said to be attrihutahle to the drcum- 
stance of there being thrown into the breech a very considcrablo additional 
Height of molnl. If, tliorcforc, it ia at any time contemplated to attack the 
■otid masonry of fortiHcotions several feet in thickness, solid shot can be 
'Used, allhongh recent dereloptnents in the late European wars wiU borilly 
cncoornge such assaults to be often undcnakcn. 

Doring the luist j-enr the sloop-of-war I'iymonth, unijerihe charge of Com. 
Sulilgiea, was ordered to emiso at sea, with a view of testing the efficiency 
.and working of tho new ordnance. Tha battery of the sloop consisted of ono 
^rot-guD, and several nine-incli guns. A recent report, submitted by Com. 
Sahlgren, stous, that when tho ship has no inclination, tho nine-inch gun» 
Gkn be fired as (list as 33-pounder4, but when the deck is inclined, the work- 
ing of tliegunsis much returded; still, even at tho inclination of eighteen 
a well-drilled crew was able to dischoiga shells at Intervals of sijity- 
,0*0 seconds, and at on angle of tiro degrees in thirty-five seconds. When 
tho vessel was on an even keel, the largo eleven-inch pivot gun conld not bo 
iflrcd CO rapidly as ^le nine-inch cannon ; but it was worked mora rapidly 
when tho deck of the vessel was inclined seven or eight d^jrees. At this 
angle, seventeen shells were discliargcd in the same lime as thirteen from 
' e nine-inch gnns. As a pivot gnn, it was found as manageable as a com- 

on sixty-foiir Jiounder ; and no difEcully was espcrienccd in making such 
lieavj ordnance socnn) in tho roost stormy weather. 

It is not staled how fir these gims eairy. The tai^t was placed only at 
I,00O yards distance, bat ihey can, nndoublcdly, sond sliells much further. 
Tho haga elevon-inch gun wcigha, with its enrriagc, no leas than twelve and 
« half tons. 

OX TUE MASUCiCTTRE OF SHELLS (BOMBS).' 

In 1854 the demand for tho onlinnry mst-iron shells in England having 

been extremely urgent, many of tho more eligible ftinndories of tlio kingdom 

engaged in their manufaotnro ; still, from nnmorous difSculties "n^iidl an 
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almoet invariably experienced hy a new maker in producing Bbella of tb 
(equiiral cxurtDCaa, there woa eoosidcrablQ dclny and n 
espericnred, both b; the goverameiit anil tlio controctoi 

A new ronndcry was therefore built by government at Woolwieh, and fb 
niahed with a set of npparatuB capable of delivering two hundred ti 
■hot and shells daily, if each ehoald over be required. It ia jirovided wtl)|, 
fifty hor^B-powor to work the machiuory, eight iaige cupolaSj and every U 
eility lar cotrying on ilie shot and ehell mannfiictnrG economieslly. ThcV 
fuel and iron pass in at one eide of the establishment ; Che moulds arc e 
vcyed by railway from Ilio nujulding area Co tho vieiuity of the cupolas fi 
the icceptiou of ibe liquid metal, then, withonC havinir been removed f 
the caniage, they ore convoyed onwards to the brunking np and cleaning d< 
portmonC ; the Eholls are put into tho cleaning machine, and Clio mouldiq 
boxes with &B core Epindlea undergo u rigid examination befoce being i 
turned U the movlding area. The sand bIbo has to be broken up, remixo^fl 
and aifced by machinery before it ia returned lo tho moulders. The she]] 
roll on to the bushing machines, after wliich, b; tlicir owii gravity, tliey m 
roll nlong a Buitsblo rail aeross the arsenal, ouC into ibe river by m 
long tube, and inCo the hold of a vessel for transportation. 

In one day of twenty-four hours, during Che late war, upwards of 10,400^ 
sbella passed through the marhinory, a font which probably could noC haniM 
been accomplished in any other workshop in tho world. 

Towards (he close of 1854, nn uigcnC demand was made from tho CrintBftV 
for wrougbC iron shells, an arCiclo of peculiar sliapo, not unlike ai 
champagne bottle, which it was found impossible to get by eoutrn 
rienC time and quantity to meet tho demand. In tliis emergency, a fkcun;}' n 
capable of producing one hundred of these shelis daily v 
covers 30,000 square feet, contains four steam engines, sei 
mere, and upwards of forty machines of various description 
original and specially adaplod to this manofiicture. 

These shells are made out of a single plate or slab of iro 
resembling a bottle in form, vriJh six or bcvoq heatings ; a remarkable e]^4 
ample of what well organized arrangements will accomplish. Tho shell^ 
having to be of one nuifonn weight, are turned in a lathe, bath inside n 
e:ccemally. The lache-spindlc, however, is a hollow trunk, which holds l 
shell at both ends, and each shell is acted upon by a dozen or mora cuCtinijI 
tools simultaneous!/ on both aides, and in opposite directions ; thas the whiJftJ 
apparatus is thrown into a condition of equilibrium, and relieved of the hfail 
It of frielion nliieh would otherwise exist, and the time ro- 'I 
quired is reduced in proportion. 

IMPROVED METHOD OF UAKING CAKTRIDCEa. 

The following is a description of a new method of making cartridges, re- 
cently introduced into Clio lioyol Arsenal, Woolwich, England: — 

' ridges have been made np with sevaral pieces of 

papef that were rolled into the proper form, to hold tlLO bullet and powder, 
an Birangemcnt which bos been found liable Co some important objections. 
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A fow years ago a medioil of mnking scnmleas Bugar bngs direct from i 
palp, and mthoiit iha inlemieJiafe atago of slicct paper iinving bwn init'nted, 
an inquiry wos mailo in regard lo iu applicabilifj- for cartridges, and it 1 
having appeared, ufier careful examination, lo olTcr aovcnil important nd- 
Tsntagos, more espcciallj wiili respeft to strength widi a given quantity of f 
paper, oconomy, and BtiU more in regard tu aeenracy of d 
> lyBleiii bus, accordingly boon introdaced. 

The Hpeddl (^ipuratua reqniroil for the small-arm Boamless rautiidpo hng 
eonaisls of a number of small perforntcd monlils, of llio same fonn on tliu 
cortndga bag. which ant clustered together on the end of a, flexible pipe, in 
which a lacnutn is kept up by means of an air pimip. Each finger in ihii 
gronp of moulds is covered with a worsted slip cover, or mitten, and ths 
ivhole cluster is then dipped into a cislcm containing the liquid pulp, wliich • 
a iostaut is drawn npon them through the agency of the internal vacuum, 
ibinod with the OKternol prosanre of liie atmospliere, Tlio worsted mit- 
[ tens, with their paper covering, are then placed on driers of the exact di- | 
e healed by steam, the whole operation of forming BOd 
drying occupying about a quarter of an hour. 

mTKOTESIEKT IN THE MANUFACTURE OF GUKPOWCEK. 

A patented improveinent, by Ilomy Ilodgefl, of New York, consisW in 
, mixing the ingredienla or component pnrts of gunpowder [namely, dmreoal, 
saltpetre and atdphur) in their nannl proportions in the ordinary way, and 
in ^en putting them into a suitable pat or veiuel, made of any ilcBcriptioii 
of momi or cartbonwarc, into which vessel sufficient eteam is admitted by 
any suitable apparatus to damp the composition, dissolve the saltpetre, and 
soften tlie snlphnr. By these mcaiu the saltpetre is more intimately blended 
wilh the other ingredienla than by ordinary processes of mannfaclure. 
I Soring this proccsa the composition should bo tcpt vroll stirred up, to ex- 
pose it OS much as possible to the action of Ibc ateam, and thia reay be coiw 
tinued until the whole of tlic saltpetre is dissolved, when it is token out, and 
when euffidcntly dry is ground in the iisnnl way. 
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3 AND GKIKDING TLATE GLAS8. 



Tho New York Tribune fumislies the followinc depeription of a new 
meliiad of polishing and grinding plate gloss, recontly put in operation bf 
i a new company, in New York City. 

The apparatus in question is tlio invention of Mr. Broitgton, improved 

■ by Mr. P. linrgeas. The grinder is a hoiiiiontal circular plate of caiit-iron, 
cet in diameter, and two Indies thick. Tlie upper surface is iilaned, 

■ and has ribs beneath (o give it strength. This large plate is keyed on the 
Vend of a vertical shaft, which is mode to revolve at a vcloiily of forty-fivo 
E (evolutions a minute. Two liorso power is all that is rcquiii'il. The platQ 
Kof gloss ID be t^und is pbiccd npon the circular luble just deacribed; half- 

cay between llie centru and the circumferenta an adjualuble frame of the 
r proper weight ii placed upon it so us to rauliue the edgea and pruvent the 
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ploto -from slipping ftway. This framo cairica in its renlre n round ro^fl 
standing VErtically, which is kept in its place by two liars fasltnci! tc 
framo of tlio mttchino. This arrangctncnl prevents the framD from r 
nwiiy, but docs not ptflvonl it from revolving. Tlioro ia rooni on a c 
table for four gloss plates, disposed in a similar maimer, at a distance froi 
the centre. A trongh full of Bond, witlt an aperture in the bottom pro 
tionol to tlio quantity of sand required, ia euspcndcd above. The mac' 
is put in operation by making the ten feet table revolve. The [hunci al 
being held in their placo, the glaaa they coiry is rubbed by the table, ■ 
the volodly being greater at the circumference of the table llian ni 
centre, these &amcs themselves l^eg^n to revolve in a contrary diiwtiad 
Tbla moiiOD, which ia a result of the first, has the advantage of regular 
the friction by snceoaaively bringing ovcry point of the ghua near the ce 
where the friction ia least, sjid near tbe eircmnfcrence wbere it ia greatest. ' 

The polishing machine is neariy similar !□ the grinding machines, 
only diflerSDce is tliat Its upper sorfaco is formed o! wooden ringa o 
■mil felt, which are Bcrewod upon the casl-iron table, and that these c 
rings are crceotric (□ the table, and leaTC between them parallel d 
ridge* of nearly the same breadth as the wooden rings. The glass plan 
are phiccd npon Ihia raachin« aa npon the other, in exactly tho same m 
but insload of sand falling on it from a box, oxide of iron or rough's 
iboranghly mixed with is-ater, ia used, and is applied la the felt with i 

Tho polishing and grinding of plate gloss has, hcrcloforo, been effected b] 
manual labor. By tho above described apparatus, a result formerly reqnltiql 
ing ten hours of labor, ia said to be accomplished in one. 

JOPLISG-S IlirEOTED WATER JIEniE. 
At a recent meeting of the Institution of Civil Engineers, Mr. T. T. Safi 
ling describcit a metre of liia c>wfn invention constructed on the | 
pie, which i^)pearGil to mci^l the objections hitherto made to that class ' 
metre. Itcoosistedof two measuring cylinders, set parallel to each 
with working pistons, — the mda of which projected out of tho cylinder i 
opposite directiona, oanying at their extremltiea slide valve frames, (br 
porting and operating on the slide valvca that governed the pons of 
cylinrtera. These racnimring eylinders were contiuned in a cost 
lank, into which the water to bo measured onlared under a certain prtsssunkl 
Tho water tlicncc pasaod into the cylinders, from which, nfler having 
upon one or other of tho pistons, it mode its escape. Through tho agcjKy i 
oraaitable counting apparatus connected with one of the piston rods, ti» 
reciprocating movements of Iho piston were counted, and thus tlic qnanti^. 
of water passed through the metre, in a given time, was indicated. Ths 
moaanring chambers were mode somewhat like ordinary steam engine cylin- 
deis, as renpci'tcd the inlet aiid outlet ports; but in one of tho cyUndcrs the 
direction of the inlet pons wii» invenoil.in order that the riEht band port might 
pass tho water lo il:o IcFl Imml end of the cTlinder. and the left band port to 
Oio iTgllt hand end. By this meuuB the two pisloiu wcco enabled lo follow 
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[■ «Bch other in the Game dirQction, aod to maiati 

I VBler, u'itliout ibe use of crunkij. Tho eliila vulres were pressed uji ii|;iiinst 
L flie porta of llie cylinder, Iiy meamt of springs, in order to ietu[ii them in 
1. cgatact witli the faces when tlie metiv wiia at rest. TliCf were free to re- 
f nam Etatiouary during the greater portion of tlie piogrBss of the piijluns ; but 
I JQBt as the pisloa of oao cjlinder woi coinpleliiig ita iItoIec, ona of n pair of 

V tappets on tho valvo frame, olrriod by the piiton rod of thai cyliiider, woitld 
I •bike against Iho valve whioh that vulva frame carried, ajid altered iu poai- 

ioD over the ports of the other cylinder, whercliy tlio dirmxion of the floijr 

fivaler into that mcBsuring i:jilinder was levcrsed. Fortransmitling the 

eciprocating motion of the piston to the index, one of tho valve frames wm 

amislied at the bock irith two ritis, or fmihers set puniltel to each other, 

mt one in advance of die other. These feathera acted as teeth, and in elid- 

K faig hickworda and forwards with tlia piston rod, Ihey OBlered alternately 

■ e teeth of an escape-wheel, and eo drove it round tooth by tooth. Tlia 

tr of this wIiobI led lliroagh tho water ease to llio counting appomlu! ; 

VlUld (hn» motion was conununieuted diroetly to it, without tho uid of pawls 

d rUchet-wheuls. ■ 

By ihis arrangement the metre bci^mo a very simple and inexpenuro 

t liable to derangement ; or if injured, it was easily repaired, as 

te only moving- parts were the two volvea and two pistoni. Tlicro was an 

e absence of concussion ; the pressure of the licad was preserved, and 

I: Mag similar within and witlioat the cylinder, there was no friction upon 

1 tlio pistifiis ; and tlie wator-ii^lit external case or chamlKr sotn^cd u a de- 

l pwit for saDd or other cxtroneooa matter. 

NEW SYSTEM OF NATURE PRINTIKG. 

The Eillowinj^ commnnicalion on ihe above sniyect lins been rci^enlly pro- 

V lented to tho London Society of Arts by Mr. C. Dresser. 

The art of natiire printing has been detined as " a method of producing 
w Impressions of plants and other namml objects in a manner so (rutliful that 
B only a close inspection rcveola the fact of their being copies ; " but iliia is 
■ nther the result of its greatest t^bici-cment — to oa it merely implies print' 
ni^ ftom nature, and in this light it will now In regarded. 

As this printing from nature, or " nature printing," is old; in tme sense 
ts history mny prove interesting and useful, as this, and this alone, cnn 
Inoble na to nnderstand to what extent it is now, and tho nature of any sup^ 
i improvements or alterations in the art which may be ofiored. As for 
IS ahont 250 years a simple mode of producing impressions of plants 
paper was employed by naturalists. The plant, nftcr being dried, was 
iver the smoke of a candle or oil-lamp, when it became blackened by 
■ depwit of BOQt, after which it was placed between two sheets of paper ami 
~Bhbeil with, a smooihing-hone, which caused the loot to leave the promi- 
mcw ttf tho loaf and adhere to the paper. In this way an impression of the 
lani was produced. This metliod of procnrring impresaions Was employed 
mta early as the year a.u. 1630. 
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the leaf, and mbliDd with a Eofl pod, which pressea 
U'illi tho slonc. and mokc^ tlio impression. Tlio stone 
the osual lithographic processes, us if it were a, dm,w- 

arf. The melailk phit process, printini; from a raised mclal rarface like a 
Vlood-cut or type. " We take a leaf and prepare it in tho mannei abovo de- 
scribed, sahstitnCing, however, fur the lithographie ink, a compositian mEide 
by molcitig together about eqoal qnajidties of, ' etchiag grouud,' ' comtnon 
EoUow,' or ' bHkam of Judea,' and 'sweot'oil,' and for the slieotof writiag 
pnpor a ixircelnin or metallic plate, which plate is placed over warm wator. 
The loaf ia now laid upon the metallic plate. A piece of paper is placed 
orur the leaf otid rubbed as before. Upon removing the paper and leaf, a, 
tme impression of the latter ia made upon tho ]ilato, and all tfiat temaina to 
be dDQQ ia lo remove the molallic ground aurrounding the impieasion and 
jntBrrening between its porta, which ii accQtaptished by die well-known 
etching proceeses aa that of employing ililnte acids, or by the agency of gal- 
vanism, the latter being preferable. The plate is notv oograved, and a true 
X bnogo of tbe leaf ia produced.' Tho plate may then be printed &oia 
as if it were type or a wood engraving." 

3d. The ordinary capper plaXe or cylinder process, lite enffrain'ng being coif 
eave. " We take a metallic plate, and tJiinly coat it with ' etching ground." 
The leaf is prepared by being dabbed with oil paint, the same aa that nacd 
by artists, which bos been spread over a sheet of paper. Tbe leaf is placed 
upon the etching gronnd, and a piece of paper laid over it, which is nibbed 
aa before. Wo now remove the paper, and in about one minute tlifl leaf 
also. Now, where the oQ pauit has touched tho ' etching ground,' the latter 
ia diasolvcd, which ia at once carcfiilly wiped off with a soft rag, the topper 
now appearing through where tho gronnd ia removed. The plate ifl now 
washed with soap and walor to remove all roraaiaing gi'eosOj and then «ub- 
jected to the nsual otehing procosaes. In this case tho image of the leaf is 
concave, and is printed off by the uaual copper-plate printing procesa. 
When rollers or cylinders ore employed instead of plates, the process ia 



The ordinary mode of etching by acids does not anawcr, aa before tba 
ground is eaten away sufficiently to enable llie convex figure of the loaf to 
be printed from, tho finer parts arc destroyed by the lateral action of the 
arid. By the olectrieal etching, however, the reanlta obtained arc highly aat- 
irfactory. Tho rasnlta from endeavoring to eat off, by the o^nej of oils, 
"etching-ground," from apiatowhjth hod been covered with thia sabstance, 
the image being concave, are at present uncertain. This method of produc- 
ing similar results acems, however, to bid fair for euccesa, — viz., that of 
taking the imprel^tIion of the vegetable object in grease upon a steel plato, 
and etching it, nol very deeply, by elecbdeity, then pressing this etching into 
lofl copper (as is done in the preparation of cylinders for calico printers), 
bAdt which the etching on tbe copper plato or cylinder is dupened by the 
ordinary re-etching process. 

A word must be aaiJ upon the cost of the process, as this necessaril^l 
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influences tho commercial value of all discoveries. Respeotinp^ the litho- 
graphic method, the whole expense may be 8aid to bo tliat of printing off 
the impressions, as the cost of materials for one transfer of a leaf on to tho 
stone is left than one half-penny, and the time necessary for producing^ the 
original figuxe on the stone is a few minutes. Both the otlier modes are 
about as speedy, with the exception of tlie etching, which, occupying rather 
more time, hence involves a little more labor and expense, which is, how- 
ever, more than compensated for in the process of printing from raised cop- 
per figures, as the expense of printing off impressions is in this case ex- 
tremely small, owing to tho durability of the blocks employed, the most 
expensive form of the process must bo below Uuit of the process at present 
employed. 

OK AN IMPROVED METHOD OF PREPARING PRINTING SURFACES. 

This invention, by M. M. Chevalier and O. Snlivan, of Paris, has for its 
object to obtain printing surfaces as a substitute for lithogniphy and other 
similar methods of printing, the use of which, besides being much cheaper 
than lithographic printing, offers this advantage, that a design consisting of 
a number of different colors can be printed at one and the Fame time ; while 
in ordinary printing each color has to be worked off separately, and entails 
a great amount of labor. 

In carrying out the invention, the patentees take any suitable permeable 
substance or fabric, such as linen, calico, clotli, canvas, or other woven or 
suitable material, or, it may l)c, a reticulated mctul surface, or metallic plate 
or sheet, perforated with minute holes to impart the required degree of 
permeability, and on tills surface they draw or write the desired figures or 
characters In an ink composed of lamp-black, Indian ink, gum, sugar, and 
salt. 

A coating of this ink being applied to the permeable surface in the form 
of the design or character or characters required, they next cuut the ])ernica- 
ble substance, on the side drawn upon, with a tliiu coating or film of gutta- 
percha or of gelatinous material, covering the drawing as well as the other 
part of the permeable material. When the coating of gutta-percha or other 
gelatinous material is dry, die fabric, or other surfiice, so coated, is washed. 
The gutta-percha or gelatinous matcral, at that part where it comes in direct 
contact witli the permeable material, adheres firmly thereto ; but at those 
parts covered by the ink, it has no such adhesion, and simply holds to flic 
ink design. The ink, being readily soluble in water, is removed in the 
washing, and carries away the gutta-percha covering it ; tlius tho design 
drawn u])on the permeable material is now the only per\'ious port remaining 
in the surface. 

The back part of the pervious substance or fabric is now to be coated with 
the ink or color or colors required to be printed ; find tho ink or culor Imving 
been applied, the impression is taken from tlie face of tlie fabric or substance 
by pressure in a suitably press ; $ho paper or surface to bo printed being 
placed in contact with the face of the fabric or printing surface, tho ink fir 
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color paaaos thmngh the perriona pnrt, nnil is thus applied and printed on 
tbc pap«r or otlier Eoiface rcqnjrvil. 

Instead uf applying the ink or tolor to the back of the pervioas material, 
the design in that material mnj be placed on a pod containing aVosen-oir of 
ink or color, by which the ink or color is supplied by pressing it on such 
pod i from which it passes through tha pervioos parts of the material eon- 
BtitDting Ibo design, to the paper or substance nlaeed on the face of Ihe 
printing sntface to receive the impression. 

IMI-ItOVEMEKT IN rBLNTlNG PEESSE3. 

An apparatns hos retently been paionted by M. T. Beach, Esq., proprie- 
tor of tlie N. Y. Sun, for taming the sheet in printing newspaperi, and 
printing it upon the second side hcforo it loaves tha press. The invention, ns 
now used, is attached to one of Hob's Cylinder Prasscs. 

Li ill operation there is no checking or reverBing the ordinary morementa 
of the press. A doable or twin set of fingers, which shut against each other, 
are so arranged as to grasp the back or lail end of the sheet before it leaves 
the printing; cylinder, and after the lirst impression ia taken. The sheet, 
thni held fast while the cylinder continues to TOvolve, is drawn in again for 
the second impression, and thus the feeding the sheet bj hand the second 
time, or fifty per cent, of the labor now reqairod is saved, and, practically, 
the sheet is printed on both sides at once — two forms inaload of one being , 
placed upon the press. r _ 

KENDERtls'G FABIUCS FIltE TKOOF. 11 

An English patented disrovoty, by Mr. Mangham, has for its object on im- 
provement in the preparation or manufactare of starcb, and consista in pre- 
paring etarch which shall bare Ihe property of rendering the fabrics to which 
it may be applied incapable of transmitting flame or fire, For this purpose, 
tbo starch having been mannfaclnrcd, is satumlod or mixed vith phosphate 
of ammonia, and a small quontily of mmiate of ammonia. The starch is 
afterwards dried or prepared, to render it suitable for the market. 

Aflor the water is decanted off at the end of the process nsnally practised 
for making starch, and before the starch ia dried, the phosphate of ammonia 
is incorpDratcd therewith, in the proportion of 480 grains to one ounce of 
the moist starch. The starch is then to be dried in the usual manner, trhen 
it win be fit ibr tbo market, and is to be mixed with water and applied to the 
fiibric in the osual way. Or, after the starch has been made by any of the 
nsnal methods, and has become dry, pliosphato of ammonia is added, in the 
proportion of 600 grains of the salt to one nunCQ of starch, and the ingre- 
dients are then ground together. The starch is now ready for nse, and may 
bo mixed with the osual quantity of water, and applied lo linen or nllicr 
fhbries in the ordinary way. It is, however, to bo observed that the fabrics 
■hould Dot be thoroughly dried and then sprinkled with water, afkr the man- 
ner generally adopted by laundresses, hefiMB ironing, hut tlie fabrics shoald 
be partially dried, and then rolled tight in a dry eloth, and allowed to re. 
main seme tine before irooiog ; and to prevent the iron from sticking, a littla 
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I de&n tallow or white wox Ehoolcl bo proiouely added W llie sMrch when il 
is being mixed with the water. Whun Ktarcb is lo bu aacd for coane fabrir« 
'it the purpoM of reudcriiiE them flro proof, tnuriato of ammonia may bo 
inployt»l with tho phoipbato of nnimonia, and in that ruse the pboaphale of 
be diminifhod in proportion lo tho qilfltltitj of muriate of 

BENDERKG STIFFS WATER-rBOOF. 
3 foUowing is a description of a method patented by M. Meiioli, of 
wee, for rendering staffs wntcr-pruof, nnd yet allowing them to remala 
~ 1 to air. We transhile tlio French measures, aseumitlg the litts 
t, and the Itilograionie as two and a quarter pounds avoirdupoia. 
Gcis of a caporil]' of live gallons each ; placo in one twcnty- 
D pounds of alum; in the other, nine pounds oleic avid, and one and a. 
IT gallons ^cohol. 8tir this mixtntc well, and pour it into tho flrsl vciicl, 
core to stir well with a wooden ladle during tlio mixture, and for ten 
a afterwards. Let the im:ctiire stand for twcniy-rour hotin. ilicn de- 
it the oleic acid and alcohol which aro floBtinj; on top. Tiiniw the pro- 
e upon a felt Rltcr, and press untQ nil the li<tuid ia run out. Take the 
ecipitote from the filler and drj at eight j-six drun^BM ; when dried, powder 
~ 7 rolling it upon a tabic with n wooden roller. This compound iba 
IT calk hydrofuginc To use this, dissolve it in 150 times its weight of 
;r for woollen stuffs, while for linen, cotton, or eilk, 100 timc« tha 
^t will be enough. Filter the solutioa through linen, and plunge the 
:r-proolbd into it ; soak them well, tlien lake ihctn out and 
g them ; soak them a second time, tbca take them nut and dry them 
>r in the air or before a lire. The staffs, when welt diiod, are impormeo' 
a water, but not to air. TIte quantity of hydrofugine necessary cannot 
B accurately determined, but generally one ounce it enougli for two ynidf 
'- ^ cloth or four jef muslin. 

a. Thicnx, of llarxcilles, proposes a simpler process. In two resseb, 

each of a content of twelve golloiu of river water, ore dissolved, in tho one 

ttiiee and a balf pounds of alum, in the other tho eoroo wei^t of sugar of 

I,. lead. When the solutions oro complete, pour Ibc bqnids ti^ther, by which 

U be formed ou insoluble sulplmto of lead, and Eolublu acetates of nlnmina 

d potaxsa, mixed with a slight excess of aloni. As soon as the liquid has 

e clear, it is drawn off and the stuffs plungeil into it ; they must ha 

aoglj'oom pressed while under tlie liquid, to expel the air from tlioir pores, 

10 suffi:n>d to sonk for at least four hours, so oa lo ineure the perfect 

1 of the liquid everywhere. When withdrawn they aro lightly 

1, then dried, brushed, and pressed with a hoc it 

I specimens of cloth experimented on by a 

■^nn eleven to seventeen per cent, of their weight of sail. 

~ ' 'r original appearance, and their pliability at oil temperatures. 

Int after immersion in fresh water for twenty-four hours, they lost all their 

■jdditioiial weight. As to tlio efficacy in this process, there appears to be 

, veiT Eorions difference of opinion ; the conclusions of a committeo ap- 
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poinKd to csamino it, as reported by M. Jacqiidaii, arc tlint 
■s good ns WHS juinouiireil ; hut it liuil been triul lUid npijroved for flM 
years by ihe Lyons und Maditorraaean Kadroad C|pnpany; that the C 
mittec could not tell whollier it was durable or not ; its cost was nbont tw 
cents tot wnfof^i'oofing a coat or pair of paQtaloons._ On the other hi 
M. Bidord, linown tti all, bs one of tho most disliagaixlied and c 
chcmisa of Franco, ri'iiorts that tiio thlnneaC woollen cloths impregnated w 
it ore totally itupcrniBabla to water after weeks of conliict with it, that d 
water craponttca from tham, and does not pass throngh ; tlint ckithes w 
bad been soaked for forty-eight hours in frcah water, were 
nflsrnaids as befiire; but that the trauEpiration from the skin uppcartM 
destroy the impenneability, so tlint it is probably applicable only to 
clothing ; finally, tiut ihoru 13 every probability that it is lasting, ii 
from the cortifieatcs. M. Balard himself tcaliflci that »n ovErcoat 
l|im for five months, which had been beaten and rubbed and enljeeied tc 
the oidiniuj usage of ovcrcoalE, remained perfoctiy imperraeablu. "' 
prepared in tiiis woy ore said 10 bo softer to tlia toneh, warmer, absorWl 
leas tnoisture, drying more quickly, and therefore more durable. 

It would appear, therefore, that tlii? process, which is cheap and oosilylj 
plicable, even oAer articles ore made up, is well worth experimentin); upo' 
— BaU. Sac. Ettcour., Sept. andDec.. 1S55. 

Wattrfirmfinii Paper, Cleth and Ltalher, — P. Picttc Hoffmnn, of SM 
bourg, has taken out a patent in England for a new Tumish, v" ' 
applied 10 tho arliclGs named in tho above caption, render them, 
air and water-proof, while at tho samo time tlicy keep dry nndei 
lions of tempcralnrc in tho open air, aro clastic and do not become sticky J 
tho latter being a fanlt common 10 a. number of varnishes. The artides m' 
eOBted with a mixture either of siccative linseed oil and etdphnr, called bi 
cf aulphur, or of a, mixture of sulphur with a qnantity of si 
copal, gum opal, yellow amber, resin, India iub1;cr, and gutta porcha a 
with die esscncvs of turpentine or naphtha, etc., these two latter kcepin^H 
solnlion tho above named Eubetoncos, which raoy be mixed Eepnratcly oi 
the Kamc time with the boim of sulphur. 

The chief features of the invention consist In the use of the holm 0" 
phur for rAndcnng fabrics air and water-proof, and in preparing the hnim S 
the following manner : — When tho siccative or common drying oil has h( ~'' 
fix about two hours, in order to thicken it and separate its mucilagino 
parts it is left a few days to settle, prcviong to doeantation ; then ten parfaf' 
by weight, are taken and submitted to slow boiling, during wliich smftTI 
quantities of dowers of sulphur are added, and agitation is kept up the whole 
time. When from one to tw'o parts of flowers of sulphur have been thus 
thrown in small quantities ints the oily mixture, n transfunnation sc 
place, and tho balm of sulphur now assames a liomogoneons it 
brownisii color, cohesive and elastic, somewhat like India robber. 

lis composition or coating aro then tlie following (by weight 
Ten parts of sicealivD tluckened linseed oil, and Irom one lo two parts -41 
sulphur in iwwder. The boira of sulphur, thus prepared, is u ' 







pounds of 
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Baling, nnd liquified eiilier liy tlie action of hcni, or bj- means of BolrenlB, 
IS spiriEs of tuipcntioc, nnphtlin, etc. Wlum it u dusircd to obtain a 
harder contJag, gallipot gum, j^llow amber and rcsiu. cle., mny be added. 

The fubric to be coated is dipped into the material when hoi, and in tho 
Gquid slate, from vrhiuh it ia withdrawn and mode to luus bctirecn six 
scmjierj adjusted tranaYBreclj' above the Tessel, so that anj 0; 
and dropu into tho vessel again, 
l- Jb Render Paper Imprrvioiis la Water. — Take twcnty-fom 
KVliUn, and four ounces of white soap, and dissolvo them in two 

I another vessel dissolve In'o ounren of i 

KtKinMa of glue in dio samo rinantity of water as the former. Add iha two 

"lich ia now to be kept warm. The paper intended to 

is dipped into it, passed betwrcn rollers, and dried | or 

I without the use of rollers, tho paper may lie suspended until it ia perfectly 

Aipped and then dried. The alum, aoap, glue and gum form a kind of ar- 

dlicial leather, which protects the siufaec of tho paper from the action of 

muer, and also renders it somewhat fire-proof. 

PRETENTION OF DECAT IN STOXE-IVORK. 

The following arc recent invenlions, introdaccd or patented in England, 
nl, for the prevention of lliu decay of Btonc-work under 
' influences to which it ia exposed. By tlie employment of 
^colution made of one part b; weight of sublimed sulphur in eight ports of 
d oil, heated in a aand-both to a. tcmpemmre of iTB degrees Fohren- 
t, the vegetable mueoa of the oil is precipitated, the watery particle* 
ewporated, and tiieir place supplied by tho sulphur, which is readily taken 
np by the oil at Uie above temperature. The solution shoald be applied by 
» common painter's brush, until tho stone will absorb no more. Stone Ihua 
iodorated becomes almost equal to granite in hardness, and, as far as a test 
of fbtir years can prove, not only shows no symptoms of decay, but nclually 
iacreases in hardness. 

Another invention, patented by Mr. II. C. Page, of Londoti, has for its 
olyect the preacri-ation of the beauty, color and value of marble and stone, 
M well aa their sharpncaa when sculptured. The following is th>i process 
adopted: — The snrfafo of the marble or stone ia wetted with ■ solution 
composed of two parts of lime and one part of pcariash. The stono is then 
exposed to a gnuiual heat until dried, and, when sufficiently hot, white bees- 
wax ia passed quickly over the surliice. This should be done two or three 
times slioold tho marble or stone be very porous ; the surface should then bo 
dcaaed while the stono is warm, and ohcrwards cooled by pouting cold 
water npon it, Vnriognlcd potiema or devices in colors may also be pro- 
duced by applying them to tlie surface according lo tho toslo of tho anist, 
■ad ihB stone then heated, beeswax rubbed over it, and cooled by water as 
before. Common stone work may be indurated by dissolvinc one pound of 
OBldnod beeswax in one gallon of coal-tar naphtha, and applying the c ' 
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tnra with nn ordiniuy painter'B hrusb over tlio anrfiicc of tho el 
Ihon cleaned with pumico-elono or olhor fino grit, and clean wuler. 

Kuuomo's proeees for preserving stone, wbicli has [Cccircd high conk- 
mendation in England, coneists in coaling Iho stone or other material first 
with ft Eolulion of a solabie eilicate, and afterword applying a solution uf 
chlDrido of calchim, with a view of forming nn insoluble EilicaCe of lime in 
tho body of tho Btouo. In place of a soluble ailicatu and ehlorido of calcium, 
olher prepnmtions may be used j tho invention consistiag in the npplication 
in EoccesBion of two solutions, which, by mutual dccompositioa, pruduoe an 
io insolnble sulistaaee, whiuh is deposited in the stnictnrc and on to the snr- 
faco of the stone or other material. It is claimed that this appiicalion not 
only provenlB new stone from decaying, but effbetnally pTCvoQts tho further 
de«sy of that which is already rapidly approaching diainlogmtion- Tho ef- 
ficacy of this mineral is not confined to litono alone, bnt may ho applied t 
britk, lime, Etucco, etc., with equally effective resnllB. 

KEW WATJai-PHOOF OX.UE, 

The following ie tba composition of a new water-proof glue, wbirU is si 
to bo snpcrior to the weil-knowu V Jeffries' Mnrine Glno." 

Dissolve one-fourth of a poand of common glue in water tho afiual v 
then dip into it some clean white paper, snfficiont to take it all np. ~ 
tiiG pitper is nearly dij, cut it into etrips and put them into a common ouB 
pot ; odd one pound of alcohol, and boil gently for one hoar. Then tuT 
ont the paper — the only use of which is to give tho glue more PuifaM n 
the action of tlie alcohol — and add one fourth of a pound of powdered gi 
shelt-Ltc ; continue the heat, gently stir the mixture until the Eholl-lac is IB 
solved, and then evaporate it Co the proper consietooco fo ~ 

add more shell-loc and prepare it thicker. 

Eliatic due — M. Lallemant, of Paris, finds that by mixing gel^ 
with an equal we^ht of glycerine, it is rendered permanently olastic, i 
is preserved from putrefaction. This material may bo used for dentii 
purpoBOB, for printers' inkin g rollers, Sx. 

KEW GOLD TARKiaH. 

A beantifnl and permanent gold varnish, which docs not lose its colorM 
cxpoGnro to light and air, may be thus prepared : — tn 
Frendl gorancino to be digested in a glass TdsEcl with six ounces of aico 
of specific gmvity of 0,833 for twelve boors, pressed and filtered ; a sotuti 
of clear oroi^o.coloi'Ed shell-lBC in similar ^eohol is also prepared, fillen 
and ovaporaled, imtil the lac has the consistence of a clear syrup, 
-colored with the tincture of garandne. Objects coated vrilh this bavo , 
color which only differs from that of gold by a slight brownish tinge. ~' 
color may he mora closely assimilated by a little tincture of saffron. 

Moulds of Stearic Aeid ami SAe/Wac for Galamnpliatk Copies. Tho 
nulerial lor mpnldB is prepared from equal parts of stearic acid and ^heUH 
lac. The stearic acid is mclKd first, nnd^ shell-luc is then added in 
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fragments ; the mass is heated until it becomes ignited. It is allowed to 
bom until the shell-lac which separates from the stearic acid by the great 
heat, again combines with it. The ignition is continued until a drop let 
fall nipon a cold metal plate receives the black lead readily after its solidifi- 
cation. The mass is poured into a paper box, and its siuface rubbed with 
black lead. — Poli/t. Notizblatt. 

EXTRACTING COLORING MATTER. 

li. P. Kerdyk, of England, has invented an apparatus for extracting col- 
oring matters, which consists of an interior case or chamber covered with 
wire cloth and perforated plates, &c., and revolving at a high velocity, in- 
closed in an exterior chamber or case. The pulverized wood or root is 
placed in the internal chamber, and rotary motion being imparted thereto, 
water is introduced, and driven or filtered out by centrifugal force through 
the sides of the case. The insoluble matter remaining behind is removed 
when requisite. The liquid thus separated may be passed into the material, 
and out through the machine again, and so on, as often as necessary, until 
the color is sufficiently extracted from the toots. 

AGEING LIQUORS. 

Wines and liquors are in general esteemed in proportion to their ago. 
Various expedients have been resorted to for giving to liquors " age " more 
rapidly. In ancient times the wine was placed in skins, and hung up in the 
smoke of a fire, where it would receive a gentle heat. A constant move- 
ment of the particles of the liquid was thus occasioned, and the qualities 
due to age were obtained in less time than when not exposed to warmth. 
The mode frequently adopted of late years to obtain " ago " in the least pe- 
riod of time is to put the liquors on board of ships, and send them on voyages 
through the tropical climates. The gentle undulations of the sea combined 
with the heat of the atmosphere in the tropics give both motion and warmth 
to the liquids by which their qualities are sensibly improved. In other 
words, " age " is thus imparted to them, and liquors aro increased in price 
in proportion to the number of times they have crossed the equator. 

An American improvement recently patented by Messrs. A. &. A. Wal- 
cott of Bloomfield, N. Y., consists in subjecting the liquors to what may 
be termed an artificial sea voyage. They place the liquor upon shelves. 
which are gently swung to and fro, the apartment being suitably heated and 
kept dark. Heat and undulation aro thus conveniently communicated, and 
the desired "age " is obtained in much less time than by any other known 
method. This improved process continued for one year gives, it is stated, 
a value to the liquors which requii-es four years' time to attain by the ordi- 
nary means. — Scientific American, 

CONTRIVANCE TO PREVENT LIQUORS BOILING OVER. 

This contrivance, the invention of Mr. J. Licblong of Watcrbury, Ct., 
consists in placing a conical shaped cap within the vessel, said cap having 
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ao opening at ttti apex, ovi^r which a dcflerliiiig plate is pliucd. 

ia so arranged ihul llio Uiiliutr liquid will pass up through the opening SJ 

tha apex of the cap and Etrikicg againsi tho dtflccting plalo, w ' 

again into tho vcasel. Tho liquid a thus cffcctiiiLllj proTcatGd from pi 

over tlie eidus of the vessel. 

DUEABILITY OIC GUTTA FERCUA. 

Some interestii^ statenionts respecting the durahility of gotta pci 
have rocontly heon made puhlic. From iio inspection of llie niidergro 
wires of the British Telegraph Company, conducted by Mr. E. Hjghton, 
nj^earod that tlioy had decayed whererer they hod passed near tho i 
an oak. On examiiiHtion, tiie root and gutia porcha wore fonnd 
botJi been attiicked by a yellowish while fungos, wiiich liad dostroycd Aif- 
gntta pcrvha wherever hrooght Into contact with it. This wan not fonnd to 
b« tho ctt^B nndor any other tree, bnt at Winslow iincb wire ns has had l)ccn 
inclosed in iron piping was foand to be decaj'cd, while that in the nxual 
wooden tronghs was eoand. Hero tho (tcBtruction was evidently not Ilio 
wart or fungi : but Mr, Highton's eiiperimcnts havo led him to the conclu- 
sion that the spawn of the common ogitric, and presumably of its congeners 
also pmseascs tlie propertj' of decomposing gutta percha ; and it is said that 
Sr. O'Shanghneasy baa fonnd the telcgrophi 
' viccublo. on account of the disintegration of their gutta percha enreli 
Considering how extensively tho gum bos conte to bo used, these facts 
be thought 
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At a recent meeting of the N. Y. Mechanics' Institute, Professor Mi 
described a new centrifugal apparatus by which he bud been enabled 
iho tannic acid through every part of tho raw hide by nioans of contriftigal 
ibree generated in a rapidly revolving perforated cylinder icsembling iha 
sugar machines. 

By tho prevailing modes it requires about seventy days to tan completely 
the avorago of raw hides, while by the improved process Professor Mapei 
said that he had snrceeded in tanning a coif skin thoroog-hly in less than 
fifteen minutes. Tho process he used was to place the hido aronnd the in- 
side of the cylinder, and holding it thcra by means of the eentrithgal fores 
resulting fi'om a very high velocity, and then passing a stream of tan liquor 
into tiio eontro, which ivas then etxriei by the centrifugal force i^piinst the 
hide, and passed through under the intense pressure, after which it escaped 
tlirough the perforated cylinder into a snrrounding val, and was returned to 
perform the samo journey over again nntil the tannic acid was exhausted- 
Mr. Bchultx stated that he had experimented with the hydrostatic column in 
the tanning of calf skins, and found that (he process produced tho most 
positive resnlts, tlio raw hide being thoroaghiy tanned in about fifteen min- 
utes — the height of calonin being about twenty-live feet. 
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ARTIFICIAL HARD GRAIN OF LEATHER. 

To give any kind of leather the appearance of genuine Jiard grairif J. A. 
Bichards, of London, takes a skin of real hard grained leather, electrot3rpe8 
it, and then bends the plate thus produced round a roller or drum, and 
mounts it on a shaft. lie then passes the leather to receive the hard grain 
appearance under this roller, which is subjected to great pressure. 

ON THE MANUFACTURE OF KELP. 

Prom recently-published satistics we derive the following information re- 
lative to the production of kelp and its resulting products in Ireland and 
Scotland : 

The quantity of kelp imported into Glasgow is generally about six thou- 
sand tons annually, although it has reached near twelve tliousand in one 
year. Of this amount about seven thousand tons arc produced in Ireland, 
and the rest in Scotland. The average price of kelp at tlie several places 
of collection is twenty dollars per ton. The average cost to the manufac- 
tmrer is twenty-five dollars. The aggregate amount expended annually 
upon this product of the ocean is thus shown to be about $225,000. 

Prom these figures some idea may bo formed of the value of this manu- 
facture to the inhabitants of the sea coast, and they are well worthy the 
attention of the inhabitants of the Maine and Nova Scotia scal)oard. 

The average amount of Iodine procurable from a ton of kelp is about 
nine pounds. The salts of Potash, however, constitute a very important 
element in calculating the yield of kelp. The following table gives some 
idea of the yield of 9,000 tons of kelp : 

9 lbs. Iodine per ton, 81,000 pounds 

BOO lbs Chloride Potassium per ton, 4,600,000 " 

IfiO lbs. Sulph. Potash, per ton 1,350,000 " 

800 lbs. mixed Carb. Mur. and Sulph. Soda, caUed Kelp Salt, 2,700,000 *< 

The insoluble residuum which remains after the exhaustion of the soluble 
contents of the kelp, and which amounts to about one half the original 
weight, when mixed with sand is the flux used by the glass bottle makers 
in Scotland, the price paid being generally one dollar per ton. 

ARTIFICIAL WHALEBONE. 

In 1855, Joseph Kleeman, Meissen, Germany, obtained a patent for a 
mode of preparing a substitute for whalebone. The process has recently 
been successfully introduced into Ncav York City. 

It consists in taking sticks of the common ratan and soaking them in a 
liquid extract for about four days, after which they are immersed in a solu- 
tion of any of the iron salts, which gives the ratan a deep black dye. Sub- 
sequently the sticks arc exposed in a close vessel, for the space of about one 
hour, to the action of steam of about three or four atmospheres' pressure, 
and then thoroughly dried in a furnace or drying-room at a temperature of 



abont 180 degceea, Fah., when Ihay bocomo ready for Iho impregr 
process. 

The sdcks are then placed into an iron rjlinder (copable of standing tlie 
pressure of at least ten atiaoaphcrEa), conncclcd bj a pipe irith an open 
vessel, eoncainiag a varnish inacla by dissolving ISO parts of shell-lac and 
300 parts of burgundy pitch in ninety parts of absolute aleoliol. The air 
having been CKbansted from the cylinder, the cock connecting it with the 
vessel containing the vamish is opened, when the almosphcrie pressure will 
force the vamiah into the cylinder and into the pores of the ratan. 

The impregnation of the ratan is rendered mora perfect by the use of a 
pump for forcing the solution into the cylinder. The ratan has now changed 
its cliaracter, and become hardly distinguishable from the best quali^ of 
whalebone, except that it is Eomcnhat more elastic and less liable to splinter 
and break. It has gained one hundred per cent, in weight bj impregnation. 
After belnf; removed from the cylinders, or impregnatori, but little remains 
to be done in the way of drying, poliahing, and lilting the ends, etc., to pre- 
pare it for ow for umbrellas, parasols, canca, etc., and various other pur- 

The following is an oxtmct from the specification of an English patent, 
recently g:ranted for preparing cone, in order to render it a sabetitute for 
whalebone : The cano is first cut by being passed between two drcular 
saws, ttie cane being moved past the saws by tn'o grooved rollers, and it is 
supported by a grooved bed or guide, on to wliich it is pressed by a pressing 
roller. The cnnca having been properly cut on four sides, they are to bo 
impregnated with a preparation of animal matter, which is obtmned as fol- 
lovra : Bones are atceped in a Bolution of chloride of lime, the bones having 
afterwarda been dried, are softened, by digegling with steam ; they are then 
combined with a solution of alum, and the filtered liquor obtained ia em- 
ployed for imprepTiatlng the canes, by placing ihem in a saitable closed 
vessel with snch fluid, and subjecting; the same id a pressure of about twelve 
atmospheres. After the impregnated canes have been dried in currents of 
air, Ihey are soaked in a solution of alum, and again dried and Jinishcd fur 



lMITATIO^f HAEBLE. 



A patent granted to the Penrhyn Marble Company, of Boston, for 
mannfaclnre of ortiBcial marble, has reference in particular to a method 
applying Iho colors by means of a peculiar bath, naed in place of the ordi- 
nary size batb, long familiar in the mannroclare of marble paper. The bath 
patented, consists in a film of Dammara main floated upon water, which 
may he broken up into any desired figures, by means of a rod or spatula, 
piuvionsly dipped into the desired colors. The bath thus prepared is said 
to he more manageable than the ordinary one. 

The article to ho " marbleiied," which is generally a sarfuce of slate, is, 
after being prepared with the ground color, immersed in the bath, tlien 
withdrawn, dried or baked in on oven, and then coaled with a proper 
and again heated. 
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MECHANICS AND USEFUL ARTS. 

Compared wilh the " Diarbii;iH>d iron," these objects are better imitatioM 
of Ihe ston«, bocHUsc iho iron hus to lie covered vrith a glaia to giTc it tlii 
I stone EuifafC, ouil tbc thickDi^sa or Uiia [rniuiparent coating shows itself ii 
r Vertun cases ; anil they ore more dunible, bccmiac the dilFcr«nt cx.pnnaibiti(y 
^5 heat of the iron and gliuB, Gootlj cituEes tlie tatter to croclt, and the Iron 
L then rapidly ruals. Tlic new material is free frnm both these objecliona, 
'le otiier hand, the imitatioiiB of carvvd w<jrk ciuinol be done *>• 
[Tt^ieuplj OS in the iron. 

A method rp«Mil!y introduced by Mr. Pclix Abate, of Naples, for making 
Jh'plastor of Paris as liard as marble, and remlertng it susceptible of re 
■^boaaliful polish, is as follows : He places the plaster in a irara turning horl' 
in ita axis, and admits steam from a steam boiler | bylliiimcanstho 
L plaster Is made la absorb in a short spaee of time the dusiretl quantity of 
■ •""isluTB, which can bo regulated with the greatest precision. With ploslcr 

t praparcd, and whii-h always prescnca its pulrerulent El 
[ anilabha moulds, and submita the wboto for a short lime to the 
hydraulic press. When taken out of the moulds, the articles are ready for 

The plaster thus prepared is perfectly hard and compact, taking the polish 
of marble. The most delicate bas-retiefs and hi>;hlr-linished mcduls may be 
jirodoced from it witli the eomc peifection as they have in the original. 

lUE SALT MAKUFACTLTRE OF THE UNITED STATES, 
The following comprehensive account of the mannfartoro and coainmp- J 
J ■tion ofsalt in this country was written izi answer to a request for tlio st 
I 'tical information it contains, for the use of a committee of the British I'arlia- < 
ment. Its ualhor is a prominent salt merchant of New Yori: Citv. 

EsUmaCtd Quaaliti/ of Salt ManiifaclUTtd in the United States, per Aiinim 

Onslu 

Id the State ofUuBiohu<et(s(mostIf in vnta built along Iho ni^barc], W,DW 4 

L la thsSUEecfXew York lOasniluKa Count}'), kbout «,U00,aaO J 

L'Jatbe8tateDfFeniii}r!vBnla(AI]eglian/iDd Klekimlnetai lirer), 

"^ lBtheBtitearyirgiDlB(KanaHliaand Kings Works) 3,GUJM0 i 

Inthe Slate of Kentucky (Goone Creek) 850.001) ' 

Intbe6nicorOhio|MiuklD|nini, Hooking Rlier) S00,000 

IntheStateofOhiolPomeroyand West Colmnbi»|, 1,000,000 

IntlwStatoofllUnoH, »,000 

IntiaSlateofMichlBan, 10JX» 

1b llw Stile of Talis, !10,000 

I 3n llio State of Florida, — — 

I Total, 13,376,000 

TTiere are salt lakes in the United StBtes Territories, — one in the soulh- 
westeriy part of Texas and one or more in Utali, wlicro soli of good quality 
is found in great abundance. 

Nearly all of the salt manufiirtiircd in the United States is made by boil- 
ing, excepting what is made in Massocliusetts, Florida and tlic Solar WoiIlb 
at Onondaga. 



Tho amount of calt mamifaclurod at llie Solar 'Works of Onondaga in 
185D,wa8 709,391 Imsliula. The amount of suit mnnnfaclured in ketUes ic 
Onondaga in 1856, was 5.257,419 bushels. 

When the works (at Ononrlai,'a) am gonornlly mnning, thfy tBqnire 
3,000,000 gallons nf brine daily, und the supply in not loss than 3,000,000 
gollone par day for six inonthB. 

The well9 in iho Vir^niu Salt Springis are 
Tlie wuIIb at Fomeroy and TVest ColomLia ai 
bnndred feet deep. 

The eatinialed qunnlity of foreign salt conEiumed in the United States and 
Tcmtories la about 13,500,000 bushuls per annnm. 

The amount or Eolt couEumed in the United States (for various oseB) is 
about sixty pounds to ejLch inhabitant. 

Ths eonsumption in Frajim is estimated at twenty-one lud a half 
ponnde ; in GieaC Britain, at twcijty-five pounds for each inhabitant. 

Tbe cost of mannfacluring salt by boiling in Onondaga, as per estimate, 
during five coneecative years, averages about one dollar per barrel of 2B0 
poands. 

The minimum price of salt at the Onondnpi Works in 184D, IPSO, and 
IB51 was from seventy 10 nmely cents per barrel; in 1853, one dollarper 
bnrrel; in 1B53, gl.IS; in 1854,81,25; in 1855, Sl,30, and in 1856, 51,40 
per barrel. 

The sobr ealt wsta about the same price to manufiicturo as boiled 
salt. 

Tbe solar salt weighs about sevculy pounds to tho bushel (measure). 
The boiled salt wt^iglis about fifiy-aix pounds to tlio bushel, varj-ing, how- 
OTcr, aceording to the position of tbo kettles, to a weight considerably above 
and bIeo conEidcmbly below this standard. 

The duty pnid to tbe State of New York on salt manufactured at Onon- 
daga is always reckoned on fifty-BLY pounds (this Iwing the statute bnshd), 
and coveia the expense incurred by the State for pumjitng up tho water and 
delivDring it to the premises of iho manufacturers. 

A salt Unci at Onondaga, of tho largest size, is made of brick, about 
twelve to fifteen fi»t wide, fimr to flvo feet high, and forming two parallel 
arches, extending tbe whole length of die block. Over, and williin the top 
of these arches, are placed common cost iron kettles, holding almat lifty to 
seventy gallons of brine, phieed close together in two roi™ the whole length 
of the arches. A fire built in tlie mouth of tho arches passes under each 
kettle into a chimney, built generally fifty to one hundred and fifty feet high, 
avoroging from fifty to seventy kettles in each block. A single block with 
one row of kettles is ahonl half this width. 

Tlie quantity of salt mode in one of these donble blocks in the year (say 
of eight months} averages 20,000 to 25,000 bnahols of fifly-six pounds. 

The cost of a bushel of salt produced at Kanawha is about seventeen and 
a half cents. 

The price of freight on a sack of Liverpool Eolt, from New Orleans to 
Louisville, averages about tbirty-iive cents per sack. 
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A good portion of the coarse hard salt imported into the United States 
from the most southerly islands of the West India group, is kiln dried, 
cleansed, ground very fine, and put in small packages for culinary or dairy 
use. The amount of coarse and fine salt imported into the United States 
from foreign countries during the year ending June 30, 1856, was 15,405,864 
bushels. The amount of domestic salt exported during the year ending 
June 30, 1856, was 698,458 bushels. The amount of foreign salt exported 
during the year ending June 30, 1856, was 126,427 bushels. 

IMPROVEMENT IN THE MANUFACTURE OF SALT. 

Where artificial heat is employed to produce salt, the brine is placed in 
large kettles, and the fire applied beneath. After the brine has become re- 
duced to what is called " strong brine," and begins to crystallize, it is liable 
to cake up and collect on the bottom of the kettle. It is in part kept clear 
by attendants, who stir up the mixture, scrape it off, etc. But in nearly all 
ca^es there is some caking and a partial discoloration of the salt, which tends 
to diminish its selling value. 

An improvement, patented by J. P. Hale, of Kanawha, Va., consists in 
the use of two kettles placed one inside the other, a space being left be- 
tween. The weak brine is boiled in the lower kettle against which the fire 
is applied. After the liquid has boiled doym into " strong brine " it is drawn 
off into a vat, where it remains long enough for its impurities to settle. It 
is then pumped into the upper kettle and crystallized, no stirring being re- 
quired, as no caking or discoloration occurs. The upper kettle is heated by 
the hot brine between it and the lower vessel. 

Mr. J. L. Humphrey, of Syracuse, N. Y., has invented an improvement 
in Salt Evaporators, which consists in an arrangement whereby the heated 
products of combustion from a furnace are drawn, by a blower, through flues 
passing through a closed evaporation vessel below the surface of brine, or 
other liquor, and by the same blower arc forced back again, through the ves- 
sel, over the surface of the liquor, and into the chimney of the furnace. The 
heat from the furnace is thus used to cficct evaporation both below and above 
the surface of the liquor, and the draft of the chimney is employed to carry 
off the evaporation. The improvement consists, further, in a scraper fitting 
to the flues below the surface of the liquor, and having a movement back 
and forth along the tubes, to remove the deposit which is caused to incrust 
itself upon them by crystallization, and which, if not removed, would pre- 
vent the heat being rapidly conducted to the liquor. 

IMPROVEMENTS IN APPARATUS FOR SOLAR EVAPORATION. 

An improved arrangement for evaporation by solar heat, recently patented 
by Mr. Gordon, a distinguished engineer of London, consists in employing 
reflecting apparatus, or concentrating or refracting lenses, or both combined, 
in such a manner that the heat of the sun's rays is for hours continuously 
rendered applicable for purposes of evaporating and even distilling fluids. 
The apparatus the patentee calls a thermoheliostat, because it collects the 
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focus to which cho rays nro nyiuired lo converge, iliu lliprmolieliosK 

keep pais or correspond wiih the snn's diurnal 

palcnice proposes to aho the thormohelioslat for thu purposo of distilling sea 

r, and obtaining thetefroni fresh water ; nlsu for boiling and evapora^ 

uid generating ateam; and for parjtoses of woking, especially in 

tropical climateii, and in posiliona where the snn's heat is great, and where 

it may bo diSienlt or expcnaivo to proeura coal, wood, or other fuel for mak- 

n lighthouses, in positions little freque " 
' patentee states that he prefers retlecting the rays of tlio snii ic 
tlium through gluss, but describes both. 

MAfUlSE FOB SOBTIKG ITOliY COMBS. 
In the naannfactnro of ivory coinba tho blanks arc generally cat of as 
great length as the width of the elephant's tujiks, out of which they ure 
made, ndniils. Therefore there is always a great variety of lengths, und 
many of ihem are so nearly of the same siie that it is difficult to detect any 
difference without eomparing ihem closely, side by side- 
It iijleairablo in putting llic combe up in packages of dozens, more or 
fess, lo have all the combs in one package of the same si»J exactly. The 
only way of sorting them lioreloforc employed, hm been to pick Ihcm out 
by hand, which is a slow and tedious o[>eration, requiring great practice to 
acquire any consideralilo degree of skill. 

Messrs. Wm. Foskctt and Benjamin S. Stcdman, of Meriden, Conn., 
haTB recently invented a machine whieh is intended to perform this opera- 
tion of sorting, nllh great exactness and despatdi. It consists of a ronnd 
table with a slot or groove cut through around its edge, fiuid slut Is made 
in flaring form, being wider at one end than the other. The hlaoka are 
placed one at a time, across the head or movement port of tlie tlot; ihcrois 
a pointer in tlie centre of the table, which dien comes aroand and sweeps the 
blank along tlie surface of the slot until a point is nsaehed where the slot is 
wider than the blank, wbcn it falls thcongh. Boxes are aranged bcnealji 
the slot, into which tho difffercM eiiea Bill, and thus are separated. ~ 



IMrUOVEMEKT IN FLUTES, 
n flutes has hcon recently patented by M. J. Fruff, 
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An improve q; 
conaistB in phtcing the mouth piece of the flnic at right angles to the body 
of the same, so tliat tho instrument mny he played upon ulthout the per- 
former twisting his arms and neck into an unnatural position. 

i-EW METHOD OP MAKIKG BASKETS. 
The following plan of making baskets has been recently patented : — Tho 
body of this boiiket is made entirely of upright splints or staves, without 
braiding in cross strands. These i^plints arc nearly an eighth of an inch io 
thickness, and are held firmly in place hetween tlie two piwes of thin Ijuurd 
that fbrm the bottom and the two hoops that form the top binding or rim, by. 





UECHAKIC5 AND CSEFCI. AJtTS. 

DDghl nailE that foss tlirongh each aplinl nnd clinch on Iho inside. Ttia 
o piEces that form the Ijutlom are plocccl with the gnin of encli ]jfece nin- 
ning Bt right angles utosb tlie oilier, so that when the noils ore driven mil 
dindied it provenls their narping or npliciing, tlius fortning ■ very sFrong 
bottom, on whidi ibo basket maj be drt^^ed about withoat danger of break- 
up or wearing onl. The lim at the tnp being fastened with wrought nails 
tt clincb, it verr strung, and docs not become loose and let the handles 
It. A flexible wire hoop pusses around the centre of the basket, 
is fiistencd to each splint, sepumlely, confining them finulj' lu their 
St tbut point. 

PKESEEVATION OF WHEAT. 
I since, under tiie direction of the French Government, 790 
Bctolitres (2,175 bushels) of American corn were, by way of experiment, 
jCloscd in two "silos" of sheet iron (large cylinders sunk into ibe ground, 
O form receptacles for com, like the corn pits in Algeria) and the 
a secnred with seals. These latter were recently removed in the 
« of two delegates from the War-OtSce, [o which the com belonged, 
d of the Commission des SabsistBiiccB Militaires, and the com subjected 
a strict examination, when it was pronounced to be in exactly the same 
» as it was a twelvemonth ago. The cost of prt^erving corn by means 
t the " silos " does not exceed 80c. (eight pence) per hectoliWJ (two and 
ee-quactcr bashels.) 

A NEW METHOD OF PEESERTKTG ECGS. 

A now method of preserving eggs has hecu suggested by OQ English 
dwmist. By coating the shells of fresh laid eggs with mneilago of guin 
arahic, he has preserved them perfectly good and sweet for several months. 
la Soptomber, 1B55, he covered several fresh eggs with two cootings of mn- 
dli^, and in March, 1S56, six months afterwards, the eggs were boiled, 
and ftmnd to he awpot and good as when newly luid. By this plan eggs 
may be preserved in somniBr for use in wiater. Oac coating of the gum 
arable should be quite dry before the ether is applied. Asniall brash isbeM 
lor the purpose of applying it 

StUrLE CONTBrVAKCE FOR TltAKSPLANTIJiG TKEES. 

Take a sheet of iron four feet sqnnra and onc^;iglllIl of on inch thiek. 
We must suppose one side lo bo ^o front ; on tJic front, therefore, rivet two 
strong iron staples, one near, hut not close Co each comer. Tbcso staples 
most bo dcl^ to admit and embrace the iron sheet ; rivet also two staples be- 
hind, so that a liorto, or two or three men, may, by means of ropes, dmg 
the contrivance on either aide. The tree is to be placed upright on this iron 
shoct, and (Ustoncd to it by cotils passed through the four staples ; it can 
ROW be dr^^d over the ground without any shaking, and as it slips over 
tlic surface without much labor, and as no litting has been required to place 
the trrje on the carriage, very large halls can be conveyed wiUi tlio tree, thus 
losBening the risk of moving. — Ilorlkuliun'st. 
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EMBOSSED TESEEHS. 

One of the most nst^ful ine^^haniral pracc»sc» bronght farwnrd of late, ii 
that uT embusing TGneer«ror anj-kind of oniHroGntal wood-work to represEnt 
elaboraie carvings on wood, und dispensing with that romimrativeij- slow 
and expensive proceBS. The veneera are prepared nccording lo the inven- 
tor's peculiai method, then placed IkIwccd dies modcrstel}' heated, and eab- 
mittcd to pressure. One of the focce of the wood receives the pattern in re- 
lief, and gives it tiio appearaaco of elaborate wood curving. The depression 
caoscd bj the dies on the opposite side of tlio venoor are filled np with 
snitublo plastic (tahstanee; this being dried, the cnibo^iscd vcnect is roadj . 
be glacd, or otherwise atlaclied to Ihc furniture. 

ACTOMATIC LATHE. 

An ingenions and compact natomatic lathe, for the prodnetion of beaded 
work of any kind, liiia rccenilj been invented and patented bj G. W. Wal- 
ton and H. Edgnrton, of Wilmioeton, Dclawaro. 

The cutter head is hollow, and tbe cutters are monntcd in mch manner 
that, by a, verr simplo movement, the ctlgcs are removed from, or brought 
neaioT to, the asis of motion, ibe niorenieot being governed, by a cam out- 
side. Tbia cam may bo made in any required form, and the conGguration 
and disposition of the beads niu thereby under complete coulrol. The tatlio 
executes plain cylindrical and beaded work, with great rajiidiiy; all the 
products cut alter llu: same pattern, being precisely uuilbmi and regular, 

IMPBOTED BREAD KSEADTNG MACnlSE. 

Hard bread or sliip biscuit has long liecn made by matbinery, but many 
unauccossful attempts have b«eu made lo apply it to the preparation of 
dough for soft or family bread. The failucos bavo been so numerous that it 
has been considered qnitc impossible to make mechanical labor a pGrjiM^t 
Bubbtitute for manual labor in this important branch of bread-making. It 
was very dcsimlilc to accomplish this object under the ordinary system of 
baking, for tlie labor of kneading the dough is excessively severe, and the 
exhausted workman, reeking with perspiration, will often remit his exertions 
nt tlio very time tbcy should be continucil to work the dough effectually, and 
thud injure the quality of the bread. The detects of machinery applied to 
this operation have been chopping up the dough, or working it short and 
hcuttng it Eo as to kill the life of the flour, instead of pteserving a certain 
isintinuily of the mass in combination with a thorough mixing process, iu- 
corjjoratiiig the air perfectly, eflicts which are produced by the violent 
action of the hands and arm.s of the workman iu punching, squeezing, draw- 
ing out und doubling up tlie dough. 

A machine recently invented by Mr. Bcrdnn, of NewTork City, hiw been 
operated moat snccosBfully, and, it !s lliought, will overcome the difficulties 
licrctofore espcricnced. 
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It is a stationary cylinder of wood, open on the top, ten feet long by six 
feet in diameter, in which is a horizontal shaft, so secured that the inside 
heads of the cylinder reTolye with it ; and on these heads, extending across 
near the periphery, are iron bars, varying in form, which have the duty of 
mixing and thoroughly incorporating the flour and water as they revolve. 
This part of the operation of kneading is the first in order after the sponge 
is raised, and is performed by the rotation of the cylinder in a few minutes. 
After this work is done, another operation commences, which is executed by 
an additional cross-bar, which is movable and is inserted at the right time. 
This is a plain plank-shaped affair, which swings on hinges in an eccentric 
manner, and plunges into the dough at the bottom of the cylinder, cuts off 
and raises up a portion of the dough till it passes over a certain point, 
spreading and drawing it out in the act, and then throwing or flapping it 
down with force, so as to inclose the air and imitate the same motion and 
result accomplished by the workman with his hands and arms. This move- 
ment is continued until die dough is perfectly kneaded, when it is token out 
by a trap-door, and the machine is ready to receive another batch. 

IMPROVED GAS-BURXERS. 

At a recent meeting of the Franklin Institute, Mr. S. S. Garrigues ex- 
hibited specimens of bat-wing, fish-tail and Argand burners made of por- 
celain, the object being to get rid of the rusting, which occurs in metallic 
burners when exposed, thus preventing a perfect combustion of the gas. 

To obviate the corrosion, and expansion of the orifices of gas-burners by 
heat, he has lately manufactured gas-burners from soapstone (steatite), which 
is prepared for this purpose in a peculiar manner. This stone is cut up into 
small four-sided slabs, put into hermetically sealed cases, and exposed to a 
slow fire until it becomes red hot. Great care is exercised in thus roasting 
the stone, because if quickly heated, it will rupture by the sudden expansion 
of small particles of moisture in it. The steatite slabs are exposed to this 
heat for about two hours, slowly cooled, and are then easily turned to the 
proper shape in a lathe. After this they are boiled in oil until they acquire 
a deep brown color, when they are taken out, dried, and made to assume a 
beautiful polish by simply rubbing them with a woollen rag. The boring 
of gas-burners is an art requiring great care and skill, as the opening of each 
burner is formed to consume a certain quantity of gas. 

Gras-bumers made as described from soapstone arc stated to be perfectly 
fire-proof, and not liable to any change or alteration in the size of the boro 
or nature of the material by tlie strongest heat produced by the combustion I 
of the gas. Liebig gives these burners a very high character, and advises 
all chemists to employ them in their laboratories, as they ore not affected by 
the largest flames to which they may be exposed in applying them to distil- 
lation or other methods of analysis, etc. 

Batchdder*s anti-flickering gas-hurncr attains its object by means of a circle 
of minute jets of flame around the light. These create an ascending current 
that shield it from the cool current as effectually as the glass chimney of tho 
oommon aigand lamp. 
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Tito macliiacs, tho acporale inveDtions of Messn. IngcrBoU and I 
an) now bdbre tho publi<^ Ingorsoll's nmchinu weiglis one liundrcd a 
fifty poanda. Tha cutting tool is a straight ligrizontal saw, projocling oi 
aido of the Caaae. Bj- Inming a crank, on alternate motion is ^ven ti 
Sttw, HQil it is pressed against tho wood liy a spring, wliicli Ims to lio w 
Dp from time U> time. Tho tnochino is placed oa the gronnd on ihi; side i 
the trco opposite to that on which it has a teudenty to full. The c 
then turned, and, after the entire breadth of tho saw is in tho wood, a wodgo 
is placed behind in the cut to prevent dosing when tho trGQ doe.^ not lean on 
tho opposite side. The machine being placed on it» side, and spur-whecla 
hciag substituted for the bevel wheels which ore between the crank and the 
BSTf, it is transformed into a machine for sawing logs. Horse power a 
then he applied to it. Ehrsam's machine is all metal. There is 
ring in two half circles, hiuged at one end and keyed at the other, wbidl ^ 
placed OFOnnd the tnw and firmly held against it by a few long si: 
Bido this ting is another, which, by means of a crown wheel cut in ii, and at 
B, pinion, is mnde to rcrolvc. This s^^cond ring carries a, gouge oi 
oitending inside to tho treo and cUTnnciug to the core when ih 
proceeds. A groove is thiis cut nroond tho Ireo, and it la alleged bypt 
who have experimented with the machine, that the wood will not dose S 
tho tool OB long as six inches remain nncat. At Ibis etago of the opoiati« 
tbif modiine is takon away, and the remainder is cat with a. band-saw. 
absolutely ncccssoiy vith this machine to finish the work by hand ; for d 
tool going around, wedges cannot be phiced in the groove to prevent fl 
dosing; and if -this was obviated by sustaining ihc tree Irom tJio ootaid^fl 
would break iho miwhino. whatever way it should fall 
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John Taggcrt and L. A. Grovcr, of Hoxbury, Mass., have pntenteil, 
are introducing a machino which, at a moderate cost, secmd well designed 
strip the husks from Indian com very rapidly and effectually. Tho husks 
ara loosened by sawing off tho butt of the cob, so close as to gruHi and per- 
haps nearly destroy tlie first row of the grain, and the loose husks are tlicn 
readily removed by teclh projecting np through a gralo on which tho 
full. The ears in their natnral stoto are seized and carried Ihrongh 
rapidly and qnielly ; and tho power for tho wholo is supplied by the foot 

Another madiine, more cFTcctuol and ingenious than tho above, has alsa'' 
been recently invented by Dr. E. S. Holmes, of Loc'kjion, N. Y. A proper 
dospiption cannot, however ho given of it, wiiJioat diagrams. It operates 
not only on the ears broken from the stalk.', bnt also, by atlachoiont lo the 
side of n wagon, it can be made lo liolb |)ick, husk and place in a ccceptado 
ihe ears from ilie sialk standing in tlio fidil. 
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BBTTISH ASSOCIATION FOE THE PKOMOTION OF SOCIAL SCIENCE. 

Among the interesting and important occurrences of the past year, is the 
successful inauguration in Great Britain of a "National. Association for the 
Promotion of Social Science." The project was due to Lord Brougham, 
and the initiatory steps for giving it form and substance, were taken at a 
private meeting at his house, sometime in the spring of last year. The gen- 
eral object of the association is to bring together persons interested in the 
yarioos plans and studies which have for their end the improvement, pro- 
gress, or happiness of society, — all philanthropists on a largo or small 
scale, whether dealing with moral, political or material mcaQs of influence, 
for the purpose of bringing their information, then* themes, and the results 
of their investigations to definite and practical uses. The advantage of com- 
bined effort in reaching the public mind in such a way as to bring a general 
influence to bear upon special measures, and in presenting to the legislature 
those measures prepared in a wcll-considcrcd, practical, and so to speak an 
authentic form, are apparent enough. The difficulty of obtaining tlieso ad- 
yantages by a permanent organization, without wholly covering them up 
with cumbrous formalities, or losing them in the disputes or jealousies of 
contending theories, are almost equally manifest. 

Notwithstanding the difficulties, the attempt was decided upon, and the 
organization of the association took place at Birmingham, tlie first session 
being held on the evening of the 12th of October, 1857^ An inaugural ad- 
dress was delivered by Lord Brougham, the first President of the General 
Association, which consisted of an able review of wliat had been done pro- 
yiously for amelioration of society, what remained to be done, and, in a cer- 
tain sense, the way to do it. He dwelt particularly upon the important 
beneficial influences upon legislation in Great Britain, which have been pro- 
duced within the last twenty years, by similar associations of less comprehen- 
sive character than that now inaugurated. Of these he instanced with the 
most particularity, pointing out many marked instances of their usefulness, 
the Society for the Diffusion of Useful Knowledge, the Society for the Pro- 
moting the Amendment of the Law, and tlie Mercantile Conferences, by 
which Boards of Trade and Commerce have in several instances had united 
action, and which have been the means of encouraging the formation and 
extending the usefulness of those boards. Speaking of the Law Amend- 
ment Society, he said : — " Since its establishment in 1 844, most of the 
bills which I have brought forward, and of which many have been passed, 
making a great change in our jurisprudence, either originated in the in- 
quiries and reports of that society's committees, or owed to the labors and 
authority of that body valuable lielp towards, first, their preparation, and 

then their adoption Of the nine bills which were presented by mo 

to the House of Lords in 1845, and six of which are now the law of the 
land, two of the six were suggested by the society, and anotlier, the most 
important of the whole, and which lias entirely changed the course of proce- 
dure, the Act for the Examination of Parties in all Suits, I never could 
have succeeded in canying but for the society's conespondeuce with all the 
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TOitnty court jiiitges, mid tlitir direct unanimous teBtlmony in favor of ll 
chnngu." 

On the day nfter the dolivory of ihifl address, tho eocictj' again met, a 
several lionrs wore devoted to the inimgnral addrosaoa of the " Presidenta'jl 
of Iho sBveral departments into which the association liad been divided fl] 
basinew parpoBca. Tlieee deparlmonts were, Jiiritprwlaiee anil Am. 
of the Lam, over whidi Lord John RnssoU presided ; Edumtim, Sir J. I 
iugton; Puniikmeni and Rejbrmalion, Mr. Hill, Kocorder of Birmingbri 
(in tbo uhsenco of the Bishop of London, who hitd engaged to preside i 
dopartment) ; Public Iltaltlt, I>ord Stanley ; Social Economy, Sir Benjaa 
Brodie. 

The addresses of these ptcsiding officers wore nU delivered in Iho Toij 
Hull, before (ho whole assembly, before the soclions hnd separated tc 
aeveral meetings, and were ^lerolly, although prepared for delivery to 111 
indivldnal depactmenls to which their respective authors IkIou 
prcIionsivB lliongh practical charttetor. 

The address of Lord Stanley, of the section of pnWic health, abonndeiltl 
Btnlislica, and in very obis deductions drawn from them. These sti 
hod refercncB to the conditions of living, dieting, and to the sewage ol 
towns, — the last a most important question ; for at present wo reall 
remove a nuisanee from our own locality tu flx it in thstofunoi 
Our principle is like that of Mohammedan citizens, who, when sa 
from the plagnc, only implore Allah to remove the pestilence to son« 
town. TliB closing portion of the noble Lord's speech is well imrlhy 
being rend, and remembered. — " Dry and nnattmctive a 
may appear, tliey belong to the patriot no less the philanthropist: 
tADch very nearly tlie fulnre pmsperity and the national greatness al ~ 
land. Do not fancy that the mbichieC done hy disease spruattinj 
the community is to bo measureil by the number of deaths which e 
Tliat is tlie least port of tlio result. As in a butllo, the killed lieor bat A 
proportion to the wounded. It is not merely by the aowdcd hospitals, t 
freqnont funorols, tho destitution of families, or the increased p 
public burdens, that you may tost the Eufierings of a nation over \ 
ness has passed. The real and lasting injury lies in the deterioration i] 
race, in tho seeds ofdisoaso triuismitlcil to future gencratiotis, iti the d 
cracy and decay wliieh are never detected lill lljo evil is irreparable, al 
which, even then, the cause remains often undiscovered. It concerns 
tho work of England be tliat of colonization and dominion abroad — il 
hordes and savage races are to bo bronght by our agency under the inSnetie 
of civilized man — if we are to mointmn peace, to extend commerce, 
our own among many rivals, alike by arts and anns, — it conccn 
say, that strong hands ehall be forthcoming lo wield cither sword oi 
— that vigorous consiitutions be not wanting to endure tlie vicissitudes of _ 
climato and tlie labors of a settlor in a new country. I baliei-o that wliat- 
cver exceptions may be found in individual instances, when yoa come to 
deal with men in the mnis. physical and nior.il demy necessarily po to- 
gether; and it nould be t moll sati&faetion to know that wo hod through & 
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series of ages successfally resisted every external agency if wo learned too 
late that that vigor and energy for which ours stands confessedly preemi- 
nent among the races of tlie world were being undermined by a secret but 
irresistible agency, the offspring of our own neglect, against which science 
and humanity had warned us in vain." 

After the delivery of the inaugural addresses, the association separated into 
sections, and attended to tlie reading of papers, and to discussions on appro- 
priate subjects. 




Kntly mada bj natoisl 
li) give a nolion of the 
imd uniierBal nutDnd 
nlual relations tc 
of nalural procossea 4 
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The follo«-ina laclure by Mr. HeluJiolte, Professor of Pliyaiology ill 

irelty of Bonn, Gennuiy, trautslan^ bjPrafeBijar TTndoIl, aod pn$ 

lislicd in the Ixindon Pliilosophical Magasinc, is ati cxceecimgly ii 

coDtribntion lo ecicnco, and, although of considsrable length, will well U 

pay perusal : 

Anew conijucBt of very gonoml interest has been re 
pMowpliy. Ill tlie fallowing pugcs, I will uutlcavor 
■a of tliia coniiuufit. It ima rcfcrenco to a new 
law, whifh ralea thn itetion of nuturol forced in tlieir m 
Bach other, and. is as influential ou our theoretic vi 
it is important in their (ei-hnicol applicationB 

Among the practical oris which owe their progresH lo the dovelopmont i^ 
the nalaral seieni^i, from tbe conclusion of the niiddls Bfjes duwuwi 
practical tncchnnica, itided by the mnthcmalicnl Ecience which bean 
same name, was one of tbe most prominent. The diaracter of die art w 
at tho time referred lo, naturally very different from its present oi 
prised and stimobucd by it£ own success, it thought no problem licyond % 
power, and immediately ottadtod some of the most dillicidt and complicnt« 
Thus it was attempted to build automaton iigures which should perform 
functions of men and animals. The wonder of the last cpntury was 1 
canson's duck, which fed and digested ils food ; tho fiutc-player of the s: 
artist, wJiich moved all its fingers correctly ; the writing boy of the older, 
and tbe piano-forte player of tho younger Droz : which latter, when perform- 
ing, fbtlowoil its bauds with his eyes, and at the conclusion of llie pieoB 
bowed courteously lo the audience. That men like those mentioned, whose 
talent might bear comporifon with the most invenlivo heads of the ))rc8ent 
age, should spend so much time in tho ranstniction of these figures, wliidi 
we Bt present regard as the merest trifles, wonld be incomprehensible, if 
they had not hoiied in solemn eomest to solve a great problem, 
ing boy of tlio elder Droz was pnblidy exliiblted in Germany h 
ago. Its wheel-work is so complicated, that no ordinary head wonhl bu saf- 
fieient to decipher its manner uf action. When, however, wo arc informed 
that this hoy and its constructor, being suspected of the black ai 
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time ia the Spanish Inquisition, and with difficnlty obtained their freedom, we 
may infer that in those days even such a toy appeared great enough to ex- 
cite doubts as to its natural origin. And though these artists may not have 
hoped to breathe into the creature of their ingenuity a soul gifted with moral 
completeness, still there were many who would be willing to dispense with 
the moral qualities of their servants, if, at the same time, their immoral 
qualities could also be got rid of; and accept, instead of the mutability of flesh 
and bones, services which should combine the regularity of a machine with 
the durability of brass and steel. The object, therefore, which the inventive 
genius of the past century placed before it with the fullest earnestness, and 
not as a piece of amusement merely, was boldly chosen, and was followed 
up with an expenditure of sagacity which has contributed not a little to 
enrich the mechanical experience which a later time knew how to take ad- 
vantage of. We no longer seek to build machines which shall fulfil the 
thousand services required of one man, but desire, on the contrary, that a 
machine shall perform one service, but shall occupy in doing it the place of 
a thousand men. 

From these efibrts to imitate living creatures, another idea, also by a mis- 
understanding, seems to have developed itself, which, as it were, formed the 
new philosopher's stone of the seventeenth and eighteenth centuries. It was 
now the endeavor to construct a perpetual motion. Under this term was 
understood a machine, which, without being wound up, without consuming 
in the working of it, falling water, wind, or any other natural force, should 
still continue in motion, the motive power being perpetually supplied by the 
machine itself. Beasts and human beings scorned to correspond to the idea 
of such an apparatus, for they moved themselves energetically and inces- 
santly as long as they lived, were never wound up, and nobody set them in 
motion. A connection between the taking-in of nourishment and the de- 
velopment of force did not make itself apparent The nourishment seemed 
only necessary to grease, as it were, tlie whcclwork of the animal machine, 
to replace what was used up, and to renew the old. The development of 
force out of itself seemed to be the essential peculiarity, the real quintessence 
of organic life. If, therefore, men were to be constructed, a perpetual motion 
must first be found. 

Another hope also seemed to take up incidentally the second place, which, 
in our wiser age, would certainly have claimed the first rank in the thoughts 
of men. The perpetual motion was to produce work inexhaustibly without 
corresponding consumption, that is to say, out of nothing. Work, however, 
is money. Here, therefore, the great practical problem which the cunning 
heads of all centuries have followed in the most diverse ways, namely, to 
fabricate money out of nothing, invited solution. The similarity with the 
philosopher's stone sought by the ancient chemists was complete. That 
also was thought to contain the quintessence of organic life, and to be capa- 
ble of producing gold. 

The spur which drove men to inquiry was sharp, and the talent of some 
of the seekers must not be estimated as small. The nature of the problem 
was quite calculated to entice poring brains, to lead them round a circle for 
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years, deceiving ever with new expectations, which vanished upon nearer 
approach, and finally reducing these dupes of hope to open insanity. The 
phantom could not be grasped. It would be impossible to give a history of 
these efforts, as the clearer heads, among whom the elder Droz must be 
ranked, convinced themselves of the futility of their experiments, and were 
naturally not inclined to speak much about them. Bewildered intellects, 
however, proclaimed often enough that they had discovered the grand 
secret ; and as the incorrectness of their proceedings was always speedily 
manifest, the matter fell into bad repute, and the opinion strengthened 
itself more and more that the problem was not capal)lc of solution ; one dif- 
ficulty after another was brought under the dominion of mathematical 
mechanics, and finally a point was reached where it could bo proved, that, 
at least, by the use of pure mechanical forces, no perpetual motion could bo 
generated. 

"We have here arrived at the idea of the driving force or power of a 
machine, and shall have much to do with it in future. I must, therefore, 
give an explanation of it. The idea of work is evidently transferred to 
machines by comparing their arrangements with those of men and animals, 
to replace which they M'cre applied. We still reckon the work of steam 
engines according to horso-powcr. The value of manual labor is determined 
partly by the force which is exj)cndcd in it (a strong laborer is valued more 
highly than a weak one), partly, however, by the skill which is brought into 
action. A machine, on the contrary, which executes work skilfully, can 
always be multiplied to any extent ; hence its skill has not the high value 
of human skill in domains where the latter cannot be supplied by machines. 
Thus the idea of the quantity of work in the case of machines has been 
limited to the consideration of the expenditure of force ; this was the more 
important, as indeed most machines are constructed for the express purpose 
of exceeding, by the magnitude of their effects, the powers of men and ani- 
mals. Hence, in a mcclianical sense, the idea of work is become identical 
with that of the expenditure of force, and in this way I will apply it. 

How, tlicn, can we measure this expenditure, and compare it in the case 
of different machines 1 

I must here conduct you a portion of the way — as short a portion as pos- 
sible — over the uninviting field of mathcmatico-mechanical ideas, in order 
to bring you to a point of view from which a more rewarding prospect will 
open. And though the example wliich I shall here choose, namely, that of 
a water-mill with iron hammer, appears to be tolerably romantic, still, alas, 
I must leave the dark forest valley, the spark-emitting anvil, and the black 
Cyclops wholly out of sight, and beg a moment's attention to the less poetic 
side of the question, namely, the machinery. This is driven by a water- 
wheel, which in its turn is set in motion by the falling water. The axle of 
the water-wheel has at certain places small projections, thumbs, which, during 
the rotation, lift the heavy hammer and permit it to fall again. The falling 
hammer belabors the mass of metal, which is introduced beneath it. The 
work, therefore done by tlie machine consists, in this case, in the lifting of tho 
hammer^ to do which the gravity of the latter must bo overcome. Tho 
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enditnre of force will, in ihe first place, other circumsliuicea beJDg equal, 
i proportiona! to the weight or the hmnmcr ; it will, for example, be 

le weight of tttB hunmet' is doubled. But the nclioa of tho bftrnmer 

Ie not upon its weight oloac, but also upon tha height from which it 

If it litlU throagh two feet, it wiU prodaco a, greater effect than if it 

gh only one fbot. It is, however, clear that if the machine, with 

tin oxpendltDre of force, li(^ the hammer a, foot in hei^c, die ume 

It of fhrca mnf^t be axpcndEd to raise it a second foot in hci^L The 

k !s therefore not only doubled when the weight of the hammer is in- 

lased tRofold, hnt also when the space throagh which it blls is doubled. 

lia it is CBSr to see that liio work must t>e mcneurcd by (be product 

reight into tlie Epoca through whicli it ascends. And in this way, 

io wo meo.'iiiro in mechanics. 

a niiic of work Is a footrponnd, that is, u pound weight raised to the 



m 

; equal, ^^H 
double ^H 



itofoi 



foot. 



tile the work in this case consists in the raising of the heayy hammer- 
the driving fbrco which sets the Utter in modoa, is g«nera(cd by fidl- 
It i» not neeessary that the water shoulil fall vertically, it con 
a moderately inclined bed j but it mast always, where it has 
.mills to set in inodon, move from a higher to a, lower position. Ex- 
it and theory coincide in leacliing, that when a hammer of a hundred 
IB to be mised one foot, to accomplish this at Iehbi a huodrcd weight 
' most fall tlirongh tlie epace of one foot; or what ia equivalent to 
) hundred weight must fall half a foot, or four hundred weight a 
of a foot, etc. In short, if we multiply the weight of the falling 
f the heiglit throagh which it falls, and regard, as bcforo, the prodnct 
meSGnre of tiio work, then tlio work performed by the machine in 
die hammer, can, in the most favorable cose, be only eqnol to the 
of foot-pounds of water which have fallen in tiie samo time. In 
, indeed, this ratio is by no means attained; a great portion of the 
of the falling water escapes onused, inasmuch as part of the force is 
illingly sacrificed for the sake of obtaining greater speed. 

(ilrthec rumark, that this relation lomains unchanged wUclhcr Iho 
is driven immediately by the axle of tho wheel, or whether — by 
TBntion of whoal-work, endless screws, pulleys, ropes — the motion 
the hammer. We may, indeed, hy such arrangements, sne- 
raJsing a hammer of ten hundi^ weight, when by the tit^t simple 
ment, the elevation of a hummer one hundred weight might altmo lio 
ibie ; but cither this heavier hammer is raised to only one tenth of the 
or tenibld the time is required to raise it to tho same height ; so that, 
» wo may alter, hy the interposition of machinery, the intensity of the 
force, still in a certain time, during which tho mill-stream fiimishea 
I a definite qnantity of water, a certain definite quantity of wort, and 
■e, can bo performed. 

tnnchlnery, therefore, has, in the first place, done nothing more ihnn 
iseof the gravityof the falling waterin order to overpower the gravity 
t the hammer, and to raise the latter. When it has lifted tho huuinier to 
11 
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th« neceSBiuy height, it sgnin libcratea it, and the hainmer fallt 
metat masB which ia poshed benealli it. But why does the faltitig ham: 
here exercise a greater force than when it is permitted eimply to piea 
its own weight on the mass of metal? Why ia its power groaWr i 
height from which it falls is increased 1 We find, in fact, that the work pi 
fortned by the hammer ia dctennined by ita velocity. In other ci 
the velocity of moring massis is a moons of prodnciog great eifocti 
temind you of tho destructiTe oETeda of rauskct-hnUets, which, in n Elola d 
rest, arc the most harmless things in tho world. I remind yon of the wind 
mill, which derives its forte from the moving air. It may appear snrprising < 
that iDOtioa, which we are accustomed to regard oa a noD^sseritial and 
transiloiy endowment of bodies, con produce soch great oSIn^, Bnt the 
fact ia, iac motion npjMora to as, under ordinary circumatonceB, transitory, 
because the movement of oil terrestrial bodies is resisted perpetually by other 
forces, fHction, resistance of the air, etc., so tliat motion is incessantly 
weakened and iinall; nuitralized. A body, however, which is opposed by 
no resisting force, when once sot in motion, mores onwards eternally wifli 
nndiminisbed velocity. Thus wo know that the planetary hudic» have 
moved withont change, through space, for thoueonds of 'years. Only by re- 
risling forces can motion bo diminished or destroyed. A moving body, 
tnch OS the hammer or tho mu^kct-hall, when it strikes against another, 
presses the latter together, or penetrates it, until the som of the ttsisting 
f<nx;e8 which the body struck presents to its pressnre, or to tho eoparation of 
its particles, is snfllciently great to destroy the motion of the hammer t? of 
the bnUet. The motion of a mass regarded as taking the place of working 
force is called the living force {ris liea) of the mass. The word " living " 
has of course hero no reference whatever to living beings, bat is intended to 
lepresenc solely the force of tho motion as distingnishvd from the Etato of nn- 
rluinged test — from tho gravity of a motionless body, for example, which 
ptodnccs an iucessant pressure against the surfuco which snpporta it, btit 
does not produce any motion. 

In the case before tis, therefore, we had first power in tho form of a fiill- 
Ing mass of water, then in the form of a lificd hammer, end, thirdly, in tho 
form of the living force of the fullcai hammer. Wo should transform tho 
third form into tho second, if we, for example, permitted the hammer to fell 
upon a highly elastic steel beam strong enough to resist tho shock. Tho 
hammer would reboand, and in the most fiiTomhlo caao wonid reach a 
hoigHt equal to that from which it fell, but would never rise higher. In this 
way its mass would ascend : and at the moment when its highest p<nnt has 
been attained, it WDUl4 represent the same number of raised foot-pounds as 
before it feu, never a greater number ; that is to say, living force can gene- 
rate the same amount of work as that expended in its production. It is 
therefore equivalent to this qoontity of work. 

Our clocks are driven by means of sinking weights, and our watches by 
means of the tension of springs. A weight which lies on the ground, nn 
eUitie spring »rtiich Is without tension, can produce no dfects ; to obtain 
•ndi we miut Sist raifo tho weight or impart tension to the spring, which is 
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)d when wo wind up oiir docki oud waioUc*. The maa who 

inila llie ulock at watch comniuQiuules u> tho weight or to tjie spring a 

junt of power, and exitctlj' su much as is thus commanicutod is 

uluiLlly givcQ out aguiii during llie following (wontj-foiir boun, the 

iginol force being llia& ilowly coDiumtd to overcome ihc friction of (ho 

eels and the resistance which llio pendulum encounters from the oir. 

wheel-work of the ciodc thercforu exliibiu no worlting force which was 

>t pieviansi/ commanicated to it, but simply diiinbulcs the force ^ven to 

it unifonnlj oror a longer timo. 

o the chamber of an air-gun WG »queezo, by moons of a condenaing dr- 
great qnanliCy of sir. When vre afterwards open the cock of a gun 
it the compreaaod air inlo tho bBnel, the boU ii driven ont oT cbe 
IT with a force BiiniUr to that exerted by ipnittd powder. Now we may 
Q the work consumed in the pumpiug-tn of tho sir, and the living 
e which, ufHin firing;, ia commnnicaiod to the bull, but wo shall nover 
d the laKcc greater than tho former. The compresiied air has generated 
o working force, but simply givea to the Lullct that which has been pra- 
\j commoiucated to it. And while wo have pumped for poriiapj a 
ar of an hour to charge the gun, tho force ul expended in a few seconds 
D the ballot is discharged; bat becaoae the action is compressed into h 
, a much greater volociiy is impuned to the ball than would be 
nmmunicate la it by the Dnoided efTort ofthoann in throwing IL 
n these exiunplea yon observe, and tho malhemilticHl ihuory has cot- 
itcd this for all purely mechanical, that is to say, for moving force*, 
II our machinety and apparatus generate no force, bnt simply yield np 
n cominunicBted to them by natural forces, — falling wMor, moving 
r by the muscles of men and aoimuls. After this law hod been 
I wtablishod by the great motltematicians of the last century, a, perpetual 
I, which should only make nee of pure mechimiciil forces, such as 
gnvtij, claelici^, pressure of liquids and gases, could only be sought afler 
by bewildered and ill-inslructed peoplo. But there are still other natural 
forcos whiuh iro not rockonod among tho purely moving fbnxa, — heat, 
electricity, magnetism, light, chemical forces, all of which nevertheless stand 
in manifold relation to mechanical processes. There is hardly a, natural 
piooess to be found which is not accompanied by medianical actiona, or 
from whkh mochtuiicol work mnj not be derived. Here the qucalion of a 
perpetual motion romained open; tho decision of (his quostioD murka the 
progress of modem physics. 

In tks case of the air-gun, tho work to be nccomplislied in (he propulsion 
(f tho ball was given by the arm of (he man who pumped in the air. Id 
ordinary firearms, the condenaed moss of air which propela the bullet is oh- 
tdined in a totally dilToronl manner, namely, by tho combustion of the pow- 
der. Onnpowdor is transformed by combustion for the most port into gas- 
eous products, which endeavor to occupy a much larger space than that 
previonsly taken op by (he volume of the powder. Thua, yon see, that, bj 
the use of gunpowder, the work which tho human arm must accompliah ii 
the case of tlie air-gun is Epored. 
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In tlic mighlicst of our marhincB, Uic sicam. engine, it is a girongly ci 
pnssMtl aerlfomi body, natcr Topor, wliich, bj its cfTort Cu CKpuiil, sets il 
macUinc in motion. Uere also we do not cooilense the stcum hj ie 
an extenml mechanical Force, but bj commnniutting boat to a, taaas 
in n closccL boiler, we change this water into steun, which, in consaqnennt ] 
of the limits of the space, ia developed ooder elroug preceure. In tliis caM|^ M 
therefore, it ia the heat commnnicated which generates the mechanical fon ' 
The heal Ihiia necessary for Ibo machine we might obtain in mimy w 
the ordinary method ia to procure it from the combustion of coal. 

Comlinstion ia a chemical process. A particnlar comtitaenC o' 
moEphero, oxygen, possesses a strong force of ntlntclion, or, as it i 
in ehemi&lry, a strong affinity for the constiCnenta of the combustible h 
which afflnitf, however, in most roses, can only c:(ert itself at high le 

portion of the combustible body, for example the coi^ M 
is sufficiently heated, the carbon unites itself with great violence to the Oi^fl 
gen of the atmosphere and forms a peculiar gus, carbonic acid, the a 
which we see foaming from beer and champagne. By this combinaCiiHi, li{^ 
and heat are generated j heat is generally developed by any combination Jf 
two bodies of strong affinity for each other; and when the heat is ii 
CDOU)^, light appears. Hence, in the steam engine, it is chemical pi 
and chemical forces which produro the astonishing work of these machh 
In tike manner tiie combustion of gunpowder ia a chemical proccaa, wbiA 
in the barrel of the gun, commimicatcs living force to the ballet. 

While now the steam engine develops for us mechanical wtai. oat q 
heat, vte can conversely gcncralo heat by mechanical forces. A skiion 
blacksmith can render an iron wedge red hot by hammering. The axles ol' 
our carriages must be protected, by careful greasing, from ignilioii tbroi^^l 
friction. Even laialj this property has been applied on a large scale. In aa 
factories, where a anrplos of water power ia at hand, this surplus ia iqiplied it 
cause a atcong iron plate to rotate swiftly upon another, so that they becomo 
strongly heated by the friction. The heat so obtained warms the room, and 
thus a alovo without fuel is provided. Now, could not the heat generated by 
the plates be applied to a small steam, engine, which, in its turn, should be alile 
to keep the mbbing plat«a in motion 1 The perpetual motion wonid Ihna ~ 
at length found. This qnestion might be askeil, and could not be decided b 
the older mathomatico-meclinniciil investigations. I will remark, bcfoH 
hand, that the general law which I will lay before yon answers the qaestic 
in the negative. 

By a similar plan, hawcvcr, a spccnlative American Bet some 
industrial world of Europe in excitement. The mngneto-cleclric machinl^i 
often made use of in the rase of rheumatic diaordora are well known ti 
public. By imparting a swift rotation to the magnet of such a machine, Trt 
obtain powerful corrents of electricity. If those bo conducted through 
water, the iattcr will be reduced into its two components, oxysen and hydro- 
gen. By the combustion of hydrogen, water is again generated. If thia 
rambnstion takes place, not in nimosphcric air, of wliich oxygon only c( 
Htitutes ft fifth port, bat in pura oxygen, and if a bit of chalk be placed j) 
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tlie flame, the chiJb will be raised to a while Ijosi, ninl givo us 
DrammoDcl's liglu. At tlio same limo, lite flame develops a 
qnojitiij of beat. Our Ameriuau proposed (o utilize iu this wajr the gsHl 
obtuned from electrolytic derompositlon, uid auertod that by the comtMa- \ 
tioo a Bufflcienl amoonC of heat was generated to kea|i a email itaam cn^ 
in action, which again droro Iiia nia);ni?lo-cIcctric nmehine, decompoied t 
-water, nod thus contiouaDy propurnd its own fuel. This would certaiiitlf 
bare been tho most splendid of ail diacoierios ; a perpetual motion vhich, 
besides the force that kept it (ping, geouratuU light like tbo son, and n 
all around it. The matter was by no means hadly cogitated. Each prartl- J 
cal step in the aSair was known to bo poesililo; but those whicli nt that titOa J 
were acquainted with the pbysitul bvcBtigntiona wliich bear npon ihia 
ject rouJd have affirmed, on first hcuring the rC|iort, that the matter wi 
be namben^d among the immorous Blorioa of the fable-rich America; and, 
indeed, a fable it rcmajned. 

It is not noceasory to multiply exampleg runhor. Yon will infer from 
thosa given, in what immcdialo connection heat, electricity, magnetism, light, 
and chemical affinity, stand willi mechaoicul forces. 

Starting from cnch of tlicse different manifestatians of itottmd farMS. <n 
can 9«t eiwy otlicr in motion, for the most port not in one way merely, bat I 
iu many ways. It is here as with the weaver's web, — 

Wbcrg a ttep etln a Itiousand threaila, 

llip ebnttlpt iiboot from i\Av Id iJdc, 

The fibre* flow unwf n, 

Anil obD fihocW strikes a IhouBand combluatloaB. 

Now it ia clear (hat if by any means we could succeed, (u dio above 
American professed to have done, hy mechaiiical forces, to exeilo chomical, 
electrical, or other natural processes, wljii^, liy any circuit whatever, and 
without altering permanently the active mnsMs in the machine, muld pro- 
dnee jneebaaical force in greater quantity than that at first applied, a por- 
tion of the work thos gained might be made use of to keep the maelune in 
motion, while the rest of the work miijht bo applied to any other purpose 
whatever. The problem was, to find in lbs complicated net of reciprocal ac- 
tions, a track through ebcmical, olcctricBl, magnetical, and thermic procesten, 
bock to mechanical actions, which might be followed with a final gain of 
mechanical work ; thus would the perpctmd motion be found. 

But, warned by tlie futility of former experiments, the public had become 
wiser. On tin whole, people did not Ecek much after combinations which 
promised to fiimish a perpeloal motion, but the ([uestion was inverted. It 
WOE no more asked. How can I make use of the known and unknown rela- 
tione of natural forces so as to construct a perpetual motion ? but it was 
Rsked, If a perpetual motion bo impossible, wluit ore the relations which 
mast suheist between natural forces ? Everytliing was gnined by this inver- 
sion of tlie question. The relations of natural forces rendered necessary by 
the above assumption, might bo easily and completely stated. It was found 
that all known relations of forces harmonise with the o ~ " '''~' 
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UsnmptioTi, and a series of unknown rclntions ivcro discovered at iho aa 
time, Iho rorrecDiGsa of wliich romnincd to be proved. If a »ingle oua 
thsrn conld be proved false, then a perpetual motion would bo possible. 

Tho first who endeavored to travel this wa/ wm a i'lvnchmao, nsn 
Camot, in Iho year 1824. In epite of a too limited concoption of Iub bi 
ject, and no incorrect view as to dio nalnre of heat, winch led him to BO 
orroncoua conclusionB, his experiment was not quite nneuwcssftil. Ho t 
covered a law wlueh now boars liia name, and to which I will retntn I 
ther on. 

His labors remoineil for a long time without notice, nnd il wa.i nc 
eighteen years afterwards, that ii, in 1S4S, tliat dilTerent inveetipiLori' in 
fereot couQtries, and independent of Camot, laid hold of the siuoe thouglnl 

Tho first who saw truly the general law hero referred lo, and B:tpre»»ed ^ 
CMTectly, wna a Gorman physician, J. It. Mayer, of Heilbronn, in 
1842. A littlo later, in 1843, a Dane, named Colding, presented a 
to the Academy of Copenhagen, In which the same law found ntten 
Bomo expcriraonls wens described for its further corroboration. In I 
Joule began about Iho same time lo make esperiments having reffcrence Ic 
same subject. Wu often find, in the case of qucstiona to tlio solution d 
which tho development of science points, that several heads, quite indc 
dent of each other, gcnomle exncilj the same scrios of lefloclions.* 

I myself, witliont being aeqaainted with cither Mayer or Colding, ai 
having first made the acquaintance of Joule's experiments at tlie end of m, 
investigation, followed the same path. I endeavored to aecenain all ttio n 
lations bciweon the different nalnral processes, which followed &Dni oi 
gnrding ihom from the ahovc point of view. My inquiry was made ! 
in 1847, in a small pamphlet beai-ing the tiile, " On tho Conservation B 

Sines that time the interest of the selcntilic public for thia aabjeet hi 
gradnally augmented. A great number ot the essential c 
the above manner of viewing the subject, tho proof of which v 
when the first theoretic notions were published, have since been p 

• The [bUowing extract is liken from a lecture by Mr. Grove, dolivired at 
London lasttnition, on tho 19th of JauiiBry, 1S13: — 

" Ll(-ht, Ileal, dectrklly, nugnoUein, moduo, and ohemicsJ affinity, ai 
vcrtiblu malr - - - 

tlm tlTwt. Thns lieiit may bo said to produce eleelricitj, rleotricilj- It 
lieat; magnetism to prodnoe electricity, electricity magDctiani ; and so ot 
C'Buso and cffbcl, therefore, In th^ relation to suoh forces, are words solely of « 
veiiience ; we are lotally aaaequainled with Iho f " .... 

rohabty shall ei 

p iBurt humbly reftr tlielr eausatlon to one omnfprcMnt in 
mlvea with studying their eil^ta, aad developing l>y experiment U 
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bj exporiment, pArticnIail j tiy thoEC of Jonle ; and duiitic tlio last jear thC 
most eroinent physicist of Francr, liegnnulc, has adoplcil the new mode of 
regarding; the queslioni and bj fresh iiiTendgations on Iho speciflc hcnt of 
gaiea has contributed much to ilB support. For some importmit cODM- 
qaencea [he Bxperimontal proof it still wanting, hat tlio naiober of conflmui- 
tions ii BO predominant, dioC I hare not deemed it too early to bring ibo sub- 
ject before eren a non-sdentitic audience. 

How die qoestion has been dadded yon maj already infer from whut hu 
been etittcd. In the series of naniral processes there is no circ 
fbund, by which mechanical force can be gained wilhouc a corrHponding 
consumption. The perpetual motion remains imposdihlc. Oar rcflectioiu^ 
hoirevsr, gain thereby a higher interest. 

We hare thus far regarded the development of force by nanirBl pro- 
cesses, only ia its relation to its UBcfulocss lo man, as mechnnicul fore*. 
Yon now see that we have arrived at a general law, which holds good wholly 
independent of the application which man makes of nainral forces ; we mtttt i 
therefore make tlie exprusston of our law correspond lo (his more gcncial 
signiflcancfl. It is in the first place clear, that tlio work which, by nay 
Bacural process whatever, is performed noder favorable conditions hy > 
machiae, and which may bo measured in the way already indicated, msy ba . 
used as a meaenni of force common to all. Fnrcher, the importaiit q 
tion arises, " If the quantity of force cannot be augmented except by con 
responding consamp^on, can it be diminished or lost ! For Iho purposes of , 
our machines it certainly can, if we neglect the opportunity U 
natnral processes to nee, hut aa iuvDstigation has proved, not for a 

la the collision and friction of bodies against each other, the mechanics of 
former years assumed simply that living forco wna lost. But I hitvc already 
staled lliat oocli collision and each act of Miction genorates hcnt ; and, 
moreover. Joule has established hy experiment the important law, that for 
every foot-pound of force which is lost, a definite qnantity of hint is slwayA 
generated, and that when work is pcrfbnned by Itio cDDsamptlon of het^ i 
(or each fbot-pound thus gained a do^nite quantity of heat disappears. Th*- 
quantity of heat necessary to raiso the temperalure of a pound ot water • 
degree of the centigrade thermometer, corresponds lo a mechanical force by 
which a pound weight would be nused to tho height of 1,350 feet; we nams 
this quantity llto mechanical equivalent of lieat. I may mentton hero thtt 
these facta eonducC of necessity to the conclusion, (hat heat is not, aa n 
(brroerly imagined, a line imponderable subscanre, but that, like light, it i 
pei^nliBr ahivering motion of the oltironto particles of bodies. In collisiott 
tud friction, according to this manner of viewing the subject, (ho m 
the mass of a body which is apparently lost is converted into a m 
the nltimato particles of the hody ; iind conversely, whun mechonical forco 
is generated by heat, the motion of tlic ultimate particles ia convened in 
motion of the miUE. 

Chemical combinations generate heat, and the qnantity of this heat i> 
IMolly independent of the dme and steps through which the combinatioa 
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has been effected, provided that othar Bctions are not at Iha Ban 
bronglit iDlu piny. If, however, mechnnicsl work is at the ebuid li 
COiapliBhwl, 08 in the cafe of Ihe Bteom engine, wd obtoja bh much Jess bl 
AS ia eijuivalent to this work. The quantity of work produced by d 
force is in general rery groat. A pound of tho poresc coal givet 
bnntt, BDffidcnt heat lo roi^e [ho tempcntnre of 8,066 pounds of water o 
degree of the con^radc tliermomcter ; from this we con calcolats tha 
mi^itnde o( tbe chemical force of aniaccion between the putidei 
pound of coal and tbe quantity of oxygen that corresponds to it, ii ca 
of lifting a weight of one hundi«d pounds to a height of twon^ n 
Unfortunately, in our stoam engitwa, we have hilhono bi«n able to g ' 
the smallest portion of this work ; the greater part is tost in the si 
heac Tbe best expansive engines give back aa mevhaitieol work only e! 
teen per cent, of tbe beat generated by tbe fueL 

"Emm a similar investigation of all tho other known physical and cl 
cal procossca, we arrive at the conelnsion that Nainro as a whole pt 
store of tipri« wliieb cannot in any way bo eitlier increased or dimin!sb4 
and that, therefore, the (ituontity of force in nature Is just as eternal ai 
altsmble es tlie qnantity of matter. iExprested in tiiis form, I have u 
the general law " Tbe Prindplo of the Conservotion of Force." 

We cannot create mechanical fbrce, bat we may help ourselves £ 
general storo-boose of Nature. Tbe brook and tbe wind, which di 
mills, the forest aaC the coal-bod, which supply our steam engines and w 
our rooms, are to us tbe bearers of a small portion of the great natural i 
ply which we draw upon for oni purposes, and the actions of which wo 
apply as wo think fit. The posscsEor of a mill claims tlie gravity of the 3/1 
scendiiig rivulet, or the living force of the moving wiod, as his possesE' 
These portions of the store of Nature ore wbot give his property its c 

Further, from tho fact that no portion of force can be absolutely lo 
does not follow that a portion may not bo Inapplicable to human p 
Id this respect the inferences drawn by William. Thomson from the Is 
Carnot are of importance. This law, whiclt was discovered by Car 
during his endeavors to ascerCaio tbe rDlallons between heat and mechanic^ 
force, wliiuh, however, by no means belongs to tbe necessary consequen 
of tho conservation of force, and which Clausius was tbe first ti 
such a manner that it no longer contradicted tlie above general 1 
presses a certain relation between the comprcEsibility, tho capadty fo 
and tlie expaneion by beat of all bodies. It is not yet cousidered as ai 
cd, but some remarkable deductions having been drawn from ii 
afterwards proved lo be facto by experiment, it has attained thereby a 
degree of probability. Besides tho loathcmatical form in which tl; 
first expressed by Caroot, wa can give it the following more general eipre».S 
sian : — " Only when heat passes from a wanner to a colder body, and e 
then only pailiall)', can it be converted into mechanical work." 

The heat of a body which ire cannot cool further, cannot be changed inta> I 
another form of force ; into the electric or chemical force, for e 
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Thus, in onr Bteam cnginoa, wc roiiYcrt a portjoa of t1u3 heat of thfi {[loivi 
coul iuto work, by permitting it to pass to t!io loss wnnn wntor of the hail 
If, bowever, all tho bodies in nnturo bod ilia saavs Icmpcnttun, It would b 
imposaibis to coDTsit aaj portion of their boat into mccJianii.'Al work, A»- 
cordiDg Co this, wc can divide llic total Cotca ator« of the unirsrae ii 
parts, ono of which U lieat, and must continuo lo bo sacb ; ilio other, to { 
irhidi a portion of iho heut of the wunricr bodies, iind tli« tCFlnl upplf of J 
cbemicHl, mechanical, eloctrical, and mognctical forces belong, la capable of j 
the moal viuied changes of forpt, aud constitutes ths wliolo wealth of ] 
change which takes place in nature- 
Bat the heat of the warmer bodies BtriTcs peq>etaal1y lo pass to bodlwl 
loss wurm bj radiation and conduction, and tlius to eiitabiisli on cquilibriuoi I 
of tompetulnre. At each motion of a terrestrial body, a portion of uiochan- I 
ical force passes by friction or collision into heat, of wliich onlj a port c 
be convened bock again into mechanical forco. This is abo gcncrati}' tha I 
case in erory electrical end chemical process. Froiu iliis, it follows that ths I 
first portion of the store of force, the nnchangeablc heat, is augmented 1^ | 
evci7 natoral process, while the second portion, mcciianicfll, elcctricnl, and ' 
chemical force, must he diminished ; so that if the univorto be delivered 
over lo the undisturbed action of its physical processes, all force will flnnUf 
pass into the form of beat, and all heat come into a stale of eqoilibriunk j 
Then all poesibillty of a fWthcr change would be at an end, and the c 
plete cessation of all natmid proceasea must set in. The life of men, 
tnalf, ami plants, could not of course continue if the sun hod lost its higb I 
temperature, and with it hia light, — if all the compononla of the earth's. 
&ce had closed those combinalions wliidi their alHnitiOB ilcmand. In ahoiX ] 
the univeiBC &om that time forward would be condemned to u stAte of el 

These consequences of the law of Camol are, of conrse, only ralid, pro- I 
Tided that the law, when snfficiently tested, proves lo be nnivcrsally correct I 
In the mean time there is little prospect of the law being proved incorrect 1 
Al all events wo mnsl odmire tho sagacity of Thomson, who, in the lettan I 
of a long known little matheraalicBl formula, which only speaks of It 
hoat, volume, and prcasnro of bodies, was able to discern consequeno _ 
which threatened Iho tiniyerae, llioogh certainly after an infinite period of 
time, with eternal dcatli. 

I have already given yon notice that our padi lay tlirongli a thorny ai 
I umefreahing field of mathcmatico-mechanicii dcvclopmcnla. Wo have 
now left this portion of onr road behind us. Tho general principle which I ■ 
have sought to lay Iwforo you has eouiluctcd na to a point from which o 
view is a wide one, and, aided by this prindplo, wo can now at pleasure i 
gard this or the other side of tho surroanduig world, according as our inh 
«at in tlio matter leads ns. A glanco into the narrow laboratory of the phj- i 
ricisi, with iia small appliances and compUcaled aUtractlons, will ni " 
. attractive na a glanco at the wide heaven above us, tlie clouds, the rivet*,. ^ 
d>e woods, and (lie livine bcinfis around ni. While rcKarding the I 
which hava been deduced from iJic physical proceascB of tcrrcstriul bodies 
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applicable also to the heBvcnlf b<idic9, let me remind jon Cbai the lamk I 
forcB which, acting at the earth's eurfaco, wo call gnxity, {Schwere) axte V I 
gravitiLtioiiiiithecoIeEtialapace.'^, and also mnnifcstg iCB power In the m 
the immensantjily distant double atan which are governed by exactly the > 
lawa as those subsietiiig between the earth and moon ; that, IherefbTe, ti 
light and heat of terrestrial bodies do not in &nj way differ eEsentially fr 
those of the sun, or of the most distant fixed ^rar ; tliat the meteoric » 
which sometimes fall from external Epace upon the oaith aic composed offl 
exactly tho aamo simple chemical sabatancos as those with wliich w 
quainled. We need, thcreforB, feel no scruple in granting that general laW^fl 
to which all terrestrial natural processes are subject, are also valid for o ~ 
bodies than tlie earth. We will, therefore, moke uso of our law to gli 
over the hoosehold of the nnircrao wilh. respect to the store of force, c^ 
of action, which it jwaaesaes. 

A nnmhcr of singular pecnliaritiea in the stractnro of oar planetary ^ 
tem indicate that it was once a connected mass with a uniform moti 
rotation. Without such an assumption it is impossible to explain w 
the planets move in the same direction round tho sun, why they all rol 
the same direction round their axes, why the planes of their orbitg, and tl 
of their latollitos and rings all nearly <:olneidc, why all their orbin di ~ 
little Irom circles, and much besides. Troni tbcee remaining iodieat 
a former state, aftronomws have shaped an hypulliesis regarding the 
Hon of our planetary system, which, although from tho nature of the 
must ever rcmajn an hypotheds, stiU in its special trails is so well sopporMd m 
by analogy, that it certainly deserves our actcnlion. It was Kant, who, fed 
jug great interest in the physical dceniption of the earth and tha planetoi] 
system, undertook the labor of sludjiiig the works of Newton, and as m 
evidence of the depth to which he had penetrated into the fundamental ido« 
of Newton, seized the notion that the same attractive force of all ponderabia I 
matter which now supports the motion of the pianola, must oliio afbretima J 
liavo been oble to form from matter loosely acattcred in space the plan 
ayslem. Afterwards, and indepcndffnl of Kunt, Laplace, llie great a 
of tho Micaniqat Celeste, laid hold of the same thought, and introdnced jt 
among astronomers. 

The eotnmencoment of our planetary system, including the Bt 
conling to this, be regarded as an immense nebulous moss which filled tl 
portion of fipoco which ia now occupied by our system, for hcyood the li 
of Koptune, our most distant planet. Even now we perhaps s 

n the distant regions of the firmament, as patches of nebnla, a 
nebulous slurs ; within our system also, eomets, the zodiacal 1 
B. of the sun during a total eclipse, exhibit remDauts of a 
substance, which is so thin that the light of the stars passes through il 
enfeebled and uQre&acted. If we calculate the density of the mass of otng*! 
planetary system/ according to tlie ahoTB assumption, for the time when il ^ 
was a nebuloas sphere, which reached to the path of the outmost 
should find that it would require several cubic miles of such matt< 
a single grain. 
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The geaeral BttractiTe farce of all malter mnit, Lowcrcr, impel tlicM 
masGea to uppraarli each other, and to condense, bo chat ihe uebuluas npheiv 
beenme ineeasantly EmaUcr, bj which, arcordiog to meehanical laws, a mt^ 
tioo of rotation originallj eIow-, and tho cxisloncc of which mnelbo aeBDin<Hl|. 
woald gtadanlly bocumG quicker and quicker. By the renlrifngsl foiM 
trhich mnsC act most ener^ticallj in iho neigliborhood of tba eqnstor of tM 
ndniloaa sphere, maEses could front time to time be tom away; which aftafr 
wAids would continue their coorses acpsrate ftoia the maia mata, fbniiill||; 
themselves into einglo planets, or, Rimilar U> tho f^rcai originiil aphcrc, inW 
planets with satellites and riagK, until liiuillr the principnl nuua condenMJ 
itself into the snn. Wiih regard to the origin of heal and light, this -viev 
gives UB no infonnation. ' 

Whea ihe nebulona dinos first separated ibicif from ether Axed al» 
masees. It mnst not only have contuoed all kJmls of matter wliii'li was tv 
constltnte the future planetary system, but olra, tu oi^rorduiico with onr new 
law, the whole Btore of force which at one time munt oufold tlicrein id 
wealth of actioni. InUctd in this respect an immense dower wdb bwlowrf 
in the shnpo of the general attraction of all the partieloa fur eocli otliw. 
This fi)n», whidi on the earth oicrts itself us gniTiiy, acts in the heoventf 
spaces as graTitation. As terreatrial gravity when it draws ■ weight down- 
wards performs work and generates ria Biva, eo also tho heavenly bodiua 49 
the aamewten they dmw two porlioDB of matter &Dm dietonl regions ofi 
space towards each other. 

Tho chemical forces mnst have bi^en also present, ready to act ; hut ai 
these forces can only eomo into opemlion by the most intimate contnrl at 
die difTercnt mosses, condensation must have taken place hcfons tho play ef 
Aemlcol forces began . 

Whether a still further supply of force in the shape of heal was profcat 
at the commencement we do not know. A( all events, by aid of the law of 
the equivalsnco of heat end work, wd And in the mechanical forces, existing 
at the time to wliich we refer, Each a lidi source of heat and tight, ihi$' 
there is no necDasity whatever to take refuge is the idea of a store of theM' 
forces originally exiating. When through condensation of the mafnes tlieir 
particles came into collision, and clung to each othei, the vis eiva of tb^ 
mo^oit would be thereby oBnihilated, and must reappear as heut. Already 
in old theories, it has been cotcalated, that cosmical massoa must ^nenitl 
heat by their collision, bat it was for from any body's thought, to make even, 
a guess at the amount of lieat to be generated in this way. At present W4 
con give deHoite namcrieal values with certainty. 

Let m make this addition to uur aseumption ; tliat, atthe commeneemeni; 
the density of the nebulous matter was a vanisliing quantity, a^ compared. 
with the preEent deuBlty of the snn and planets ; we can then calcniato how 
much work has been performed by tho condensation ; we con further cole*- 
1>:|B how macK of this work still eiiats in the fonnof mechanical force, M 
attrnction of the planets towards the sun, and oe tii'i viva of their motion^ 
and find, by this, how mach of the force has been converted into bent. 

The resttlt of this calculation is, that only about the 454th part of the 
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original mecbanicitl forra ccmiiins as Euch, and that the remoinder, c 

into heat, would be snfficient to raise a mass of water ec[ual to tliB 

planets taken togi-lhcr, not losa ihun tuenty-eight millions of degrees of 

centigrade s<;alo. For tlic sake of comparison, I will meotion that tlie bi 

est lemperature wliidi we can produce by the oxjiijdrogeu blowpipe, * 

it suftident to fuse and vaporize even platina, and whidi but few bodiiK a 

endnre, is estimated at about two thousand centigrade degrees. 

action of a temperature of twenty-eight millions of ench degrees wo a 

form no notion. If the mass of onr cntim system wero pure coal, by tb 

eombnslion of the whole of it only the 3500th part of tbc above quantU 

would bo generated. This is also clear, that Buch a development of hi 

mnst bare presented the greatest, obstacle lo the speedy union o 

that the larger part of the heat must have been diffused by radiation ii 

space, before the masses could form bodies possessing the present density ol 

the Eun and planets, and that these bodies must once have been iti 

fiery fluidity. This notion is corroborated by the geological phenomona Ob I 

our planet ; and with regard to the other planetary bodies, the flattened fb 

of the Bphere, which is the form of equilibrium of a floid mass, 

of a former state of finidity. IT I thus permit an immense quantity of Iv 

to disappear without compensation from onr system, tlie principle of d 

coBscrvadon of force is not thereby invaded. Certainly for ourplaiietitj| 

lost, but not for the universe. It ha-s proceeded outwards, and daily p 

cccds outwards into inliDite space ; and wo know not whether the n 

which transmits the undulations of light and beat possesses ft 

(ho rays mast return, or whether Ihcy eternally pursue their way through a»i\ m 

The store of force at present possessed by our syslem, is also eqoivnlart^ 1 
e quantitiOB of heat. IT our earth were by a sudden shocfc J 
rest on her orbit — which is not to bo fbarcd in the existing oi 
ir system — by alich a shock a qnantity of heat would b 
generated equal to that prodaccd by riie combustiun of fourteen such e: ' 
of solid coal. Making tlio most nnfavorablo assumption as to its c^ 
for heat, that is, placing il equal lo that of water, the mass ai the oatlthl 
would llieroby be heated 11,200 degrees; it would therefore be quite fust 
and for the most part reduced to vapor. If, then, the eoitli, aliez havinj^ 
been thu3 bronght to rest, should fall into the sun, which of course would bi 
the case, tho quantity of heat dereloped by the shock would ho four hundra<|l I 

Even now, from time to time, Euch a process is repeated on a small bcoIOmS 
There can hardly bo a doubt that meteors, firo-balle, and metcori 
masses which belong lo the universe, and before coming into the domain oC 1 
our earth, moved like the planets round the sun. Only when they enter i 
atmosphere do they become visible and fall somctimu; lo the eanh. 
order to explain the emission of light by these bodies, and the fact that for I 
Boms time after their descent they are very hot, the friction wd 
thought of which they experionco in passing through the air. \ 
calculate that a velocity of 3,000 feet a second, supposing the whole of the 
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fiifUfm to be expended in healing tho solid mam. would rniso a piece of 
matVDriL' inin 1. 000" C. in tera[wnituro or, in other words, to n vivid mi 
heat. Now the ovcrsgB Tclnriiy of the lueteore teems to Iw tliirtf or forty 
tioiBs the above amount. To corapousste thin, liowover, tlio greater portion 
of (he heat is, doabtless, caniod away hy ilie randenied tnoBs of air wliich 
tbe incbKir ilrivcs tivfore it. It is known thai bright metcon guneiHlIy Ivuvb 
& Inmitvom trail behind them, which probably ransiitts of severed porlioiu of 
die rcd-faot RorTaoGB. Meteorii; magges wliirh fiill to tlio earth ol^en hunt 
niA a Tiotonc cx[>lo9ioii, which may bo regarded aa a lesult of the quick 
heating. Tho newly-fnUon pieces have been for tho most part Ibuud hot, 
but not red-Iiot, wlilch is easily cxidainnble by the circumflCBuee, that daring 
the'abort time occupied liy the nieteoT in passing [hroutrh tlie atmoaphcre, 
oidy a thin, supcrftcial lajcr ia healed lo redness, while but a Hmotl quantity 
of heal hM been able to penetrate to tho intoriorof the moss. For Ibia reuon 
the red heat coo speedily tlisappcar. 

Thns has the falling of the niL-tnoric stone, the minnte remnaai of pny 
cesses whidi seem to have played an important part in the fonnation of the 
heavenly bodies, condnclcd ns to the present Uino, where wo pa« frotn the 
daricnesB of hypotlietical views lo the brightness of knowledge. In wliat we 
have fliud, however, all that ia hypothetical ia the asmmplioa of Knnt and 
Laplace, that ^o masses of our system were once distributed oe ncbuho in 

On account of the mrilj of tlio case, we wilt still further Tomu-k, in what 
di»e coincidence the results of science here stand with tlie earlier legends of 
the human family, and the forebodings of poetic fancy. ~' 
of ancient nalioiia generally comnicnecs with chnoa and darkness. 

Kcithor is tho Mosaic tradition very divergent, particularly when we m- 
member that that which Moses names heaven is dilferent fh>ni the bine 
dome above ns, and is synonymous widi space, and that tho unformed earth, 
and the waters of the great deep, which weie afterwords divided into water* 
above the firmament, and waters below tho timiament, resembled the chaode 



of til 



world. 



Our earth beats ntill the unmistakable traces of its old fiery fluid c 
didon. The granite fonnations of her monntains cshihit a structure, whidi 
can only bo produced by the crystaUiM.tion of fused masses. lnvestigatio« 
tliU shows that iho temperatorc in minca, and borings, incieases as we dO- 
icend; and if this inereaso is uniform, at ilio depth of flfly miles, a heat cx- 
ists snlRcient to fnso all onr mioerals.* Even now onr volcanoes projec^ 
from time lo time, mighty msiises of fused rocks fnim tlieic interior, as a 
testimony of tho beat whidi exists there. But the cooled crust of the earth 
has already become so thick, that, as may bo showQ by calculations of ite 
condoetivo power, the heat coming to Iho surface from wiliun, in compori- 
soti with that reaching llio earth from tho aan, is exceedingly email, and in- 

•Thb ta not proboble. The Rreitltr density and eonseqaent better son duotivilr of 
ruenrcbca at Mcaua. Hopkins and raiibaira, wDDld throw the iCEion uf Uiiuidltf 
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tresses the tempersttirG or the enrfnce only ahont oae thirtieth, of 
cenligrado ; eo that the remnnnt of llto old elore of forco which ie enclos 
M best within the bawele of ttiu earth, ha« a ecd^Ib infloecca opon the 
ceases ut the earth's surface, only tlirough ll» itiBtnunantHlitj of toIi 
phenomsnti. Tfiem pnxeimtii (w« their pamer almost TnhoU)/ in At 
tAhrr keavenig bodla, partiailarli/ (o the light and htat of thi 
also, in the caie of Vie tidet. In the otlrOFtion of the sun and moo 

Hont varied and numcraus ore die vhongea wMdi we owe to tho lig^t 
heal of Ihc sun. Tho ann heats our atmosphere irrejpilttrly, tho 
jiod air Rst^itils, wliile fresh eool air llowa from the eid<M to enp|il; its ploosK 
\a this WB.J niuda are generatiid. Thia ncliaa la moat jiowDriul at tho equa- 
tor. ^0 wann air of which ini^cesiuilly flows in the upper ragions of the at- 
mosphcro uwaj^s the polos : while just as persistently, at the outh's sur- 
fwe, the Irude wind auries new and cool uir to tlie equator. Without the 
heat of the sun all winds must, of necessity, eense. Similar currenia am. 
produced bj the eanic cause in the waters of the sea. Their power may be 
inferred from iho influence whieh in some cases they exert upon cUmatAf 
By tiiem tlie warm water of the Antilles is cairied to the British 1&\(S, BOX, 
confers apon tliom u mild, uniform warmth and ridi moistnie ; whiJcii. 
thmagh Etmilar causes, tho floDtiDg ico of tlie North Pole is carried to tU 
coaM of NinvfoundlaDd, and proiiocos cold. Further, hy tho heat of iho sn^ 
a pOTlionrif the water is converted into vapor, which rises in tlie utmosphei^ 
Is condensed to rlonds, or falls in rain und nnow upon the earth, collects ia- 
tfae brm of spnnij;s, brooks, and rivers, and finally reaches tho ten agai^ 
after having gnawed tho rocks, earriad away tho light earth, and thoa p«-. 
formed its part in tlie geologic chnngoB of the earth; perhaps, besidei j^. 
this it has driven our woter-mill upon its way. If the heat of (he sun wen 
wiUidrawn, then: would remain only a single motion of water, namely, thft 
thice, which arc prodoccd by the nttnictjon of the mn and moon. 

How is it, DOW, with the motions and the work of orpinlo bein^^. Hai 
the builders of the automata of tho lost century, moo awl animals appeanl 
as clockwork which was never wound np, and created the force which ihojs' 
exerted out of nothin!>. They did not know how to establish a conneclitHi 
between the nutriment consumed and the work generated. Since, howeve^ 
wQ have learned to diaccm in the steam-engine this origin of 
forco, wo must iniiuiro whether something similar does not hold f^ood wiO*; 
regard to mon. Indeed, the ctaitinuation of liib is dependant on the n^w 
Bomptioa of nutritive matiaiala : tliose are cornhnstible sabslances, whidl^] 
after digestion and being passed into the blood, actually undergo a slow com:* 
buation, and finally enlur into ahnost the same combinations with tho osygea. 
of the atmosphere that aro produced in an open lire. As the quantity of 
beat generated by combnstion is independent of the duration of the coin- 
bustion and the steps in which it occurs, we can calculate from the mass of; 
tho conaumod m^riol how much heat, or its equivalent worfc is therubf 
generated in an nnimftl body. Unfortunately, iJie difficulty of the esporJ- 
mcntE is still very great ; hut within those limits of accuracy which liavo 
been as yet attainable, Ihc c.\periiiients show that Iho heat generated in tho 
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animid body corrosponiis to the nmonot which woulj bo genarMiul by the 
diemical procosaes. Tho nniinul body iberefinv does not differ froni tha 
etcBm-engine, as regards tho rauDner in which it obniiu heu uid Turre, bat 
does differ from it in the mnnnw in which the force gained is to Iw mi 
itse of. The IkhIj' ia, besides, more limiled than the muchiiiD in Ihu rlioioa 
of its Aiel ; tho latter a>ald be healed with sugar, with slorch-flour, nml but- 
ter, just as well as with cool or wood ; (he animal body moM diMolm its j 
tennis artificially, and distribute them throtigh its systeio ; it most, farthor 
perpetiudly renew Ihe iu«d-iip materiola of its organs, and ai it cannoi 
self create the matter aecosaory Ibr this, the matter must como from williixiL i 
Liebig was the lirHt to point out these varioos uses of the consumvd nutti- 
meot. As maleriat for the perpental renewal of the body, it seems thai 
certain definite alburoinons eubstanroa which appear in plants, and liiom the 
chief niass of the animal body, canzone be D&cd. They form only a po^ 
tiou of the msaa of nutriment token daily ; the remainder, angur, slanh, fat, 
ore really only materials for wanning, and are perhaps not to be aupeneded 
by (val, aimply because the latter does not permit itself to be dissolved. 

If, dioa, the procoBses iu the animal body are not in this icHpoct to bo dl»> 
tinguisbed {rom inorgniuc procesaes, the queation arises, whence contes 
natrimeuC which constitutes the sourco of the body's force 1 Tho answm 
fonn the Tagotable kingdom ; for only the material of planla, or tho llcsh of 
plant-o&ting animals, con bo mode uae of for food. The animals whirh Ut( 
on plants occupy a mean jiosition between canivuroas auiroals, in which wo 
reckon man, aird vegetables, niiich (ho former could not make use of im- 
mediately as autrimenl. In hay and grass the some nutritive subatoncM 
ate present as in meal and Qaiir, but in less quantity. As, however, the di- 
gestive organs of mun aro not in a condition to oxcract (he small qnantity of 
the usonu from tho great excess of tho insoluble, wd submit, in (Iio first 
place, these anbstancea to the poworinl digcsdon of (he ox, permit the 
DouriahmcnC to atore itself in the animal's body, in order in the end to gain 
it for omsolves in a more agreeable and nacfui form. In anawor to our 
qncsSoD, theretbre, we aro referred to tho Tcgelablo world. Now when 
what planU take in and what they give out are made the subjects of investi- 
gation, we Bad that (he principal part of tlie former conHials in (ho products 
of combustion which are geoeraiod by the animal. They take the consumed 
citrbon giTon off in respiration, aa carbonic acid, from (he air, the consumed 
hydrogen as water, the nitrogen in its simplcat and closest combination u 
ammonia: nnd from these muloriala, with (ho saaisiaDce of small ingreilienta 
which tbey take from the soil, they gonerate anew the compound combusti- 
ble auhataneea, albumen, sugar, oil, on whicli the animal subaiats. Here, 
thi»vlbni, is a ctruuil which appears to be a perpetual etoro of force. Plants 
prepare fuel and nutriment, animals coninmo thoeo, bum tliom slowly in 
their lungs, and from the products of combustion the plants again derire 
Ih^ nutriment. The latter is an eternal source of chemical, the former of 
mechsnicol forces. Would not the combina^on of both organic kingdoms 
produro the perpetual motion ! We mnst irot conclude hastily : further in- 
quiry shows, tliat plants arc capable of producing combustible aubstancos 
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onljiiiiea thej' are under l3ie inllaence of llie san, A portion of AieEoii' 
rajs Bxbilnia a remnrfcahle relation Id cbcmical forcM, — it ran produce no 
dcilTO; FhDaucal combinations ; oiid llieso rays, which for the roo«t poit at 
blue or violet, sre cUled Ibereforo eliemieiil rays. Wo nmko use of thai 
■ctioa in Iho prodaction cf pliolographs. Brra compoonds of silrer aro di 
composed al the pUco where the bud'b rave etrike ihoni. Tba eftmo raj 
overpower in tlie green leaves of pUmls the i:trong cbemical offinilj of A 
oriion of the carbonic add for oxTgcD, givo hacL the latter free to 
mosphere, nod (wcaroulate tlie other, in combination witli other boditn, • 
, woody fibre, ttiatix, oil, or TCHin. These chemically oetire mje of the si 
disappear rompielely as tooa as they enconntpc the green purJions of 
plant*, and liencc ii is ihat in daguerreotype imugtu tho green leiirw 
plaau appear Dnifbrmly block. Inasmni^h as ttio light coining fnim tl 
does not contain tho chemical taje, i^ii nnablo to act npon the silver c< 

pODRdS. 

Ucnce a. certain portion of force disappears from llio sunliglit, while com* 9 
bnai&le 6nbBianc?es arc gcneraicd and aciumiiiatcd in planU ; Bti ' 
Bssnme it as very probable, tbnc tba former is the canse of Ibc Intler. if 
most indeed remark, that ive are in possession of no experiments from w 
we might dotennine whetber the via c-iea o( the snn's rays which have £ 
appeared, conesponds lo the chemical fareca nccnmulaleil during the st 
time; and an long as these expcriracnia am wantiog, we cannot reg 
tlio slated relation as a certainly. If ihia view should prove coiTeet, i 
derivo from it ilie flattering rcsnlt, that all force, by mcanE of which o 
bodies live and move, linds its sourco in the purest snnli^ht ; and henco W 
aie all, in point of nobility, not bebiad tlte race of the great monarcl 
China, -who livrclofofo alone colled himself Son of the Sun. But it mol 
■bo be conceded, that our lower fellow-beings, the frog and leech, share it 
soine otliereal origin, as also the whole vegetable world, and oven the (oet J 
wliich comes to' us from tlie ages past, as well as the joungcst ofiitprir 
of the forest with which we heat onr stoves and set our machines ii 

Yon lee, llien, that the immense wealth of crer-clianging tncCiKitologicd^ J 
climatic, goologicnl, nud organic proceaaos of our earth aro almost wliol^TB 
preserved in action by tho light and heat-giving raya of tha snn; and y 
see in this a remarkable axnmpte, bow Proteus-like the effects of a nn^V 
CMue, under altered external conditions, may exhibit itself in nature. Boi^ 
aides tbese, the eonh cxpcriencos an action of another kind from its centrAf 
luminary, an well as from its saleUilB the moon, which exhibits itself in t 
remaikablo phenomenon of tlie ebb and flow of tho tide. 

Each of ibedo bodies excites, by its attraetion upon the waters of the s( 
two gigantic waves, which flow in the same direction round the world, 
the attracting bodies themselves apparently do. The two waves of t 
It of her greater nearness, lu'e about three and a half tim 
1 by the sun. One of tlieso waves has ita crest i 
tlie qnartorof tho earth's surfiico which is turned towuriis tho moon, t 
Other i« at the opposite side. Both these quarters possess the flow of tho 
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tide, Tdiiie the regions which lie between have the ebb. Aldiongh in the 
open sea the height of the tide amounts to only about three feet, and oulj in 
certain narrow channels, where the moving water is squeezed together, rises 
to thirty feet, the might of the phenomena is neycrthelcss manifest from the 
calculation of Bessel, according to which a quarter of the earth covered by 
the sea possesses, during tiie flow of the tide, about 25,000 cubic miles 
of water more than during the ebb, and that therefore such a mass of 
water must, in six and a quarter hours, flow from one quarter of tiie earth 
to the other. 

The phenomena of the ebb and flow, as already recognized by Mayer, 
combined with the law of the conservation of force, stands in remarkable 
connection with the question of the stability of our planetary system. The 
mechanical &eory of the planetary motions discovered by Newton teaches, 
that if a solid body in absolute vacuo, attracted by the sun, move around 
him in the same manner as the planets, this motion will endure unchanged 
through all eternity. 

Now we have actually not only one, but several such planets, which move 
around the sun, and by their mutual attraction create little changes and dis^ 
turbances in each other's paths. Nevertheless Laplace, in his great work, the 
M^ccmique C^este, has proved that in our planetary system all these disturb- 
ances increase and diminish periodically, and can never exceed certain limits, 
so that by this cause the eternal existence of the planetary system is unon- 
dangered. 

But I have already named two assumptions which must be made : first, 
that the celestial spaces must bo absolutely empty ; and secondly, that the 
sun and planets must be solid bodies. The first is at least the case as far as 
astronomical observations reach, for they have never been able to detect any 
retardation of the planets, such as would occur if they moved in a resisting 
medium. But on a body of less mass, the comet of Encke, changes are ob- 
served of such a natun) : this comet describes ellipses round the sun which 
are becoming gradually smaller. If this kind of motion, which certainly 
corresponds to that through a resisting medium, be actually due to the 
existence of such a medium, a time will come when the comet will strike 
&e sun ; and a similar end threatens all the planets, although after a time, 
the length of which baffles our imagination to conceive of it. But even 
should the existence of a resisting medium appear doubtful to us, there is no 
doubt that the planets are not wholly composed of solid materials which are 
inseparably bound together. Signs of the existence of an atmosphere are 
observed on the Sun, on Venus, Mars, Jupiter, and Saturn. Signs of water 
and ice upon Mars ; and our earth has undoubtedly a fluid portion on its 
surface, and perhaps a still greater portion of fluid within it. The motions 
of the tides, however, produce friction, all friction destroys vis viva, and the 
loss in this case can only affect the vis viva of the planetary system. We 
come thereby to the unavoidable conclusion, that every tide, although with 
infinite slowness, still with certainty, diminishes the store of mechanical 
force of the system ; and as a consequence of this, the rotation of the planets 
in question round their axes must become more slow, they must therefore 

12* 
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approach the ann, or thoir Bitellilefl moBt approach them. Whnt length of ( 
mtut pass before tbo lengtlk of our day is diminished one second b; tbc I 
action of Iho liciiss cannot be culculateil, ntklil the height and limB of iho tid* I 
in all portions of the oceoa are known. This altcratjan, howCTcr, takcA J 
place with oKOmno Blowncas, na is known by Hie conseqnencoa whicli l4i- J 
p1*<?o has deduced from the observations of llipparcljuB, according to whid^ f 
dnringapoiiodofaoooycors, the duration of the day has not been shortoncd I 
bj the one three hnndredth part of a aoeond. Tho final consoqnence wonld 
ho, hut after millions of years, if in tho mean time tho ocean did not become | 
, froicn, that one side of thfi earth would be coostantly turned towards the si 
I and enjoy a porpclual day, whereas the opposite side would be iuTolvcd id' 1 
otcmul night. Soch a position we observe in our moon with regard to thfcl 
carlll, and also in the case of the satellites as regards their planets; it 1^, T 
peduips, doe to tlie action of the mighty ebb and flow lo which IhcBO bodieiy fl 
in the dme of their fiery fluid condition, were subjected. 

I would not have brought forward tlicae conclusions, which again plunga I 
OS in the most distant future, if they were not unavoidable. PJiysiet>-me> A 
chanipol laws are, as it were, tho telescopoa of our spiritual eye, which a 
penetrate into tlie deepest night of time, post and to come. 

Another essential question as regards tho future of our planetary sys- J 
torn has reference to its futoro tcinpfaiitare and illuniiiuition. Aa the in* I 
temol heat of tho earth has but Ut^o influence on tho tcmpcralnro of tb« I 
surface, the heat of the sun is tho only thing which essentinlly afffects thk I 
quoetion. The quantity of heal fulling from the sun during a givOn 
upon a given portion of the eortli's surface may he measured, and from lliii 
it can be calculated how mnch boat in a given time is ECnt out from the ei 
tire Bun. Such meosurcmeuls have hccn mado by tho French physicist 
Pouillot, and it hoa t)oon found that the son gives out a quantity of hi 
hour equal to that which a layer of the densest coal ten feet tliick would givo I 
oat by its combustion ; and hence in a year a quantity equal to the coidk'J 
bnstion of a layer of Eevcnteeu miloa. If Uiis heat were drawn nniforml^iSf 
fivm the entire moss of the sun, its temperature would only be diminiahcA I 
thereby one and one third of a degree centigrade per year, nsaoniing ila J 
capacity for heat to he equal to that of water, These reaults can give 
idea of tho magnitndo of tho emiEsion, in relation to the surface and m 
the san ; but they cimnol inform us whether the sun radiates heal an a glow^- 1 
ing body, which eince ita formation haa its heat accumulated within it, n 
wheflicr a new gonoraUon of heat by chemical proeessea takes place at tht 
I sun's surface. At all eventa tho law of the conservation of force tcackeB b^9 
thot no process aoalogona to those known at the stufece of tho onrth, 
supply ftjr otomity an inoxhauBtible amount of light and heat to tho Gnu. ] 
Bnt the same law also teaches that tho store of forca at present existing, a 
heat, or as what may became heat, is eufficient for an immeoannLblo time. J 
With regard to the store of chemical force in the sun, wa can fbrm m 
jecture, and the store of heat thoro existing can onlj bo detenninod by very 
uncertain estimations. If, however, we adopt the veiy probahla view, that 
the remarkabij small density of bo large a body w caused by its high Icmp 
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pcrature, and may become greater in time, it may be calculated that if the 
diameter of the son were diminished only the ten-thousandth part of its 
present length, by this act a sufficient quantity of heat would be generated 
to cover the total emission for 2100 years. Such a small change besides 
it would be difficult to detect even by the finest astronomical observa- 
tions. 

Indeed, from the commencement of the period during which we possess 
historic accounts, that is, for a period of about 4000 years, the temperature 
of the earth has not sensibly diminished. From these old ages we have 
certainly no thermometric observations, but we have information regarding 
the distribution of certain cultivated plants, the vine, the olive tree, which 
are very sensitive to changes of the mean annual temperature, and we find 
that these plants at the present moment have the same limits of distribution 
that they had in the times of Abraham and Homer ; from which we may in- 
fer backwards the constancy of the climate. 

In opposition to this it has been urged, that here in Prussia the Grerman 
knights in former times cultivated the vine, cellared their own wine and 
drank it, which is no longer possible. From this the conclusion has been 
drawn, that the heat of our climate has diminished since the time referred 
to. Against this, however, Dove has cited the reports of ancient chroniclers, 
according to which, in some peculiariy hot years, the Prussian grape pos- 
sessed somewhat less than its usual quantity of acid. The fact also speaks 
not so much for the climate of the country as for the throats of the German 
drinkers. 

But even though the force store of our planetary system is so inunensely 
great, that by the incessant emission which has occurred during the period 
of human history it has not been sensibly diminished, even though the 
length of the time which must flow by, before a sensible change in the state 
of our planetary system occurs, is totally incapable of measurement, still the 
inexorable laws of mechanics indicate that this store of force, which can only 
suffer loss and not gain, must be finally exhausted. Shall we terrify our- 
selves by this thought ? Men ai-e in the habit of measuring the greatness 
and the wisdom of the universe by the duration and tlio profit which it 
promises to their own race ; but the past history of the earth ali*eady shows 
what an insignificant moment tlie duration of the existence of our race upon 
it constitutes. A Nineveh vessel, a Eoman sword awakes in us the concep- 
tion of gray antiquity. What the museums of Europe show us of the re- 
mains of Egypt and Assyria we gaze upon with silent astonishment, and 
despair of being able to carry our thoughts back to a period so remote. 
Still must the human race have existed for ages, and multiplied itself be- 
fore the pyramids of Nineveh could have been erected. We estimate the 
duration of human history at 6000 years ; but immeasurable as this time may 
appear to us, what is it in comparison with the time during which the earth 
carried successive series of rank plants and mighty animals, and no men ; 
during which in our neighborhood the amber-tree bloomed, and dropped its 
costly gum on the earth and in the sea ; when in Sil)cria, Europe and North 
America groves of tropical palms flourished ; where gigantic lizards, and 
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sftar lliem fllephaiits, whoso mighty ramBms we eijll Bnd bnried in the eardi^ J 
found a home 1 DiffenMit gixilugisu, prate«ditig from. dilTcretit premisoLj 
hsTC sought to CBlimato tho liuratioii of tho above creulivc period, HOd Tiq;" J 
fh)iD a million to nitio million yeaju And the time duriiig which the eaiSiS 
geaenUed organii: beings is aguin BmikU when we compiire it wilti the a 
during whith the world was a hall of filled rocke. Fur the dumlion of 
cooliog fram 2,000° to 200° eontigrade, tbe esperimenCa of Bishop a 
bawilt showthut about 3S0 millions of jcars would be nucusEarj-. And w 
regard to the time during which the fiiEt nebuloua maag coudenscd into o 
plnnotury system, our most during conjectures must ceafli). The liistoiy of 1 
man, tliercTore, ia but a short ripple in the oceuu of time. F 
longer sorios of joars tliait llmt during which man hsB already nccupried thi( I 
world, the EiiatCQCo of tho present stulo«finorgBnie nature favorable to 
duration of man seems u> bo secured, so tliat for ourselves and for long ( 
erBtions after ne. we liave nothing to fear. Bat tbe same forres of bJi 
water, and of the roleanic- interior, which produced former geological n 
IntioDS, and buried one series of living forms after another, act still upon 
earth's erust. Thoy more probably will bring about the last day of d 
human race than those distant ci^mical alleratiuiis of whicli wehavespokea 
and perhaps force oi to make way for new and mora complete living 
ai the lizards and the mammoUl havo giFCu place to as and out fidloi 
creatures which now exist. 

Thus llie thread which was epon in d^u'kncss by those who songjit a, pMrfl 
petual motion has conditcled us to a universal law of nature, which is " 
li^C into the distant nights of the beginning and of the eud of the history otM 
the universe. To our own race it permits a long but tut an endless ci ' 
ence; it threatens it with a day of judBment, tlie dawn oF which ia sdlll 
pily obscured. As each of us tiingly must oaduro tho thought of liis deatfai,S 
the race must endure the same, lint aboro tbe forms of life gone by, t' 
human race has higher morul probli^ms beforo it, tite boarer of which i) 
and in the completion of which it follils its destiny. 

IMFOSSIBLE TEOBLEKS. 

The following paper on " impossible problems," pnbtished during the pMt ■ 
year by the weU known mathematician. Da Morgan, presents some polnU . I 
of novelty and scientiHc interest : 

When we find a long and enduring discnssion about any points « 
BQeculation, we natnntUy ask whether there be not some verbal difliculcy tfjfl 
the bottom. What is tbo soliititm efa pnblemt It is tlio showing howl^V 
arrive at a desinsd result, nndec prescnbed conditions to the meane which Hl^.l 
to*c used, and as to the form in whicli tho result is to bo presented. 1ha»M 
are then three possibilitiBS of impossibility. Tho dosirod result may b 
among non-existing things ; ilie prescribed conditions may be iosofficic 
the form demanded may be necessarily unattainable. And any one of tl 
things being really the ruse, it may bo impossible to dannnstmie that il is 
case. Human nature, which always assumes that it con know whatever can 
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be hunen, mast bear to be told lha.t this assninption maj 

mutakos, or may be i true exposition of iia own powers, nnil may be 

matter on which no rertaiaty run be arrived bi. 

Id prescribing coDditions of solution, And form of rcaolt, we dji^te in ec- 
isCcncB ; we dctcriDJae that our mental notum shall be eo FoiiHlrurlnl ihac 
we shall know bcfbrchiuid what means are wnnted, nnd what form tlio result 
thnll appear in, the nuUtcr being one on which the Tsrj nocessity of propoS' 
ing the probLem shows onr ignorance. And when we fail, we quarrel with 
the universe, as Parson did, when ho proposed to himaolf tbo prohleni of 
teking np the candlestieh, hta condition being timl in which two imngrB at 
objects appear, one the conEequenceB oF tlic laws of light, the oilier what A 
psychologist would perhaps call purely anhjective. He accordingly handled 
di« wrong image, which of course did not prevent his fingers from meeting. 

Ihcensod at this, he exclaimed, " D the nntnre of things I " Ho had 

better have attended to prelim innrica under which so simple a problem miglit 
have been solved without a qnadratic i!qaation. 

TTndoubtBdiy tho dictation of condiliona anil of fonn hog lioen attended with 
fhe most advantageous rcBulls. Abundance of posaiblcs iiovo been turned 
up in d^ging for impossibli^. -Alchemy invented chcnkiatry ; astrology 
ereatly improved aatronomy ; iho effort (o find a certainty of winning in 
gambUng nnrtaied the science nnder which insurance is safe and intelligible, 
and the inscrutable inquiry into ens qualaius ens, so properly plated fitrtt to 
furiKa, has addi^d much lo our powers of investigating homo quataua homo. 

There was a separate dictation of conditions in arithmetic and in georn^ 
try. In anthmctir, the simple definite nnmber or flection, the earliest ob- 
ject of onr attention, vras declared to bo the universal mode of expressiotl. 
It was prescribed to the circle that it should he, in eircumference, a definitely 
expressible derivation from the diameter ; it was demanded of the nature of 
fiihigs that by cutting the circumference into a certain number of Biguat ports, 
a oertain nnmber of those parts shoold give tlio diameter; and eke rer»a. 

In gcomctiy, Eudid laid down, as his prescribed instruments, the straight ' 
line and circle. Of all tlie infinite nnmber of linoa which exist, he would 
use none except the straight line and circle. It was demanded of the nature 
of things that it shoald be possible to construct a square equal to a given 
circle, withoot the use of any cun'e except tho cuT^le. 

The second demand was not quite so impudent as the first It was soon 
discoveted and proved that there is no square root lo 3, as a definite fraction 
of B nnit. That is, there is nothing bat an inlerminable series of decimals, 

1.4143135 ; by help of wMcIl we discover the sqnnro root of frHC- 

tiooB within any degree of deamess lo S we ploaBO. And yet, with Snch ■ 
nesnll as. this known lo all, it was thought tho most reasonable thing in the 
world lo demand that the ratio of the circumforeDce to the diameter should 
be that of number to number. 

I will now speak of soveral problems of popular interest. 

1. Uie three bodies. Thia is the problem of delermining tlio motion of a 
planet attnicled, not only by the sun, but by another plnnet. In tlio early 
days of ibe integral calctilus, it was demanded of the nature of tilings ^at 
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all deferential eqnn.iioiis tbould be nnluble in wbnt arc coiled Jinileiermi,ti 
h by a dcl)Dita number of itlgebniii^, etc., terms consistiDg of o 
modes of exiircsaiou. Matlicmocicians had not then opened tbeir ejaa to 
fnct Ihat tbCTQ vxisxa an nzilimited number of modes of expression of whu 
those we emploj cannot give on idcn, except t>j inloiminablD aoriea. 
wrdingly, tlioy conBidored ilie problem of ihreB bodioa noaolTcd so lonj 
it WHS necessajy to have rccoDrsa lo those inlcnuinable series. Bnt is 
problem unsolned, in any other sense than this, that the natanj of tbinga 
not listonod to humiui dictation on mattcra which humanily knew nolhiil| 
aliont? Do we not find tlie moon's place within a, fractioo of a second a 
time, by the oxiatiiig' sotation? And did not Adams and Lercrrier c 
flolvo the inverse prolilem. Given the effect produced upon a known p 
by an nnknown phmst, to discover the place of the unknown planet ? Th^a J 
an handrcds of problems, in pare and it;ixcd mathematics both, which m 
trea.lcd only by interminable series, and which no one ever complained of 
not being solved. The difference is this : we speak of these problems i 
Inngnage of the newer day ; we speak of llie problem of the three b 
after the tradition of on older day. 

It a not practicable, that is, it has not been found practicable, to pm 
impossibility of solving the problem of three bodies without innrmij 
series. But a long chun of co^nC analogies convinces crory one who hi 
gone through ^icm, with full moral evidence, that t)ie Huite terms n 
terva of a kind of wliich we have at present no conception. 

a. The Perpdaal Moh'on. — This is a problflin of a veij different kind. \ 
The purse of Fortunatus, which could always littrp n penny out, though J 
nl^vl!F a penny was put in, is a problcTu of the same kind. He who a 
struct tbia purse may construct u perpetual motion ; in this way. XiBt U 
htmg the parse upside donn, and with the stream of pence which will fl 
out, let him buy a strong steam en^ne, and pay for keeping it at work i 
and. night Ilave a new steom-eiiguie ready to be set in mat 
one U its lost gasp, and go on to all eternity. A perpetual m 
of the nature of things a, mo^Jiine wliich shall always commu 
turn in the doing of some work, mthout ever being fed with any m 
lecting momentum. It could lie compassed, in a Krtiun way, — 111 
retaining the work done to do snoni woik, which ag^n abouid be mot 
so on, — if friction and otlier resistances coold be abolished, and n 
throwtl nway. In this way the fall of a ton of water from a reservoir n; 
be employed in pumping up as much water into anotlier rei 
when landed, if it be lawful to say so of water, might, by its ii 
pump up an vijual quantity into the orij^nal reservoir, and so 
and forwards, in secula aecaloTiim, Bnt not a drop must be w 
by adhesion to the reservoir, by evaporation, hy splashii^, ( 
whatever. Every drop that falls down must bo made to raise another di 
to the Bamo heighL So long ae tlie sockets have friction, c 
this is impossible. In fiuit, matter, with respect to mom 
known qualities of a. basket with respect to eggs, bntler, ^rdcn^tuff, c 

n wun put in; nod every quantity tukcn out tto ] 
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qnirei as mach moic to lie pat in licfura thn origimtl statu la rvElorod. 
■oon OS the law of matter is an dcnriy known as tho law of llic basket, thora 
ia an end of luoking for the perpctuul modon. 

That people do try after a perpetual motion to iWs day i 
good maQf y ears ago a pcrpetuiU motion company won in co 
and ibo promoters did me tLe unsolicited honor of pulling; my namo c 
list of ilirecKu^. Fortanately the intention came roaod to mo before tiia lint 
waa drmlaled ; and a word to [he editor of a periodical produced an arllcla I 
irhicb, I believe, destroyed the concern. The plan was to put a drum or 
broad wheel with one vorticle half in mercory and the other in racnum. 
This tnslmmeDt, the most nnlnrky drtun since Farollee, feeling the balance 
of itR two halves very unsatislitctory. was to go round and round in search 
of BD easy position, forever and ever, worting away ail the limo, — I mean 
til Cba eternity, — at lace-making, or water-pumping, or any other nsefal 
employment. People were told that if they would sell their steam cngiaca 
for old jron, tliey miglit buy new machines witii tlie money, which would 
wodc as long aa they held together without cosdng a fanJiingror fuel. Cer- 
tainly, had tlio scheme been proposed to mc, I should have declined to join 
until I had derived assorance fi^nn seeing the donkey wlio onginatcd iC 
turned into a, head-over-heels perpetual motion by tying a heavy weight lo 
his tail and an exhanstcd receiver lo his noso. 

3. Quatlraturt of the ciTde- — The arklimelicai quadrature involves the de- 
termination of the circumference by a definite oritlmietical multiplier, whicli 
shall be pericctly accurate. Xjunbcrt proved that the multiplier must be an 
inlennuiabto decimal fraction ; and the proof may bo found in Le{^ndie'l 
geometry, and in ISrewsCar's translation of that work. The arithmeticinul 
have given plenty of approximate mallipliers. The last one, and the most 
BCCnrata of all, was published a few yean ago by Mr. W. &hanks,*of 
Eonghton-le- Spring, a calcalator to whom maltiplicalion is no vexadoti, 
etc lie published the reqaiaile mnltiplipr (which mathenialidanB dcnoto by 
t) to six hundred and wvoa dncimal places, of which *4I wura verified l^^ 
Dr. Rutherford. To give an idea of the power of this multiplier, wo must 
tiy to master such a eappo^ition as the following. 

There are living thioga on onr globa so small that, if doe proportion wen 
' observed, the corpuaclos of thuir blood wonld ho no more than a millionlli 
of an inch in diameter. Suppose another globe like ours, but so mudi 
larger that onr groat globe itself, is but fit to be a corpuscle in the btood of 
one of its animalcules; and call this the ^rst globe abovcus. Lot tliero be 
BluHher globe so large that this first globe above ns is but a. corpuscle in tha 
■Dimalcule of Ihot globe ; and call ^is tho Eocand globe above us. Go on 
in this way till we come Co the twentieth globe above ae. Nest, lot the 
BiiniUe corposclo on our globe bo another globe iike oars, with everything in 
pioportion ; and call this tho fiiGt globe below us. Take a blood-corpuscle 
from the animalcule of that globe, and make it tho second globe botuw us ; 
andso on, down to the twentieth globo below us. Then if the inhobilautt 
of the twendeth globe above us were to calculate the circnmference of their 
jjlobe feota its diameter by the GOT decimals, thour error of length could a 
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bo mttda TiEifale lo thn inhnbitants of tho twentictii globo below 
their microacojrea were relatively Tcry much more powurful iht 

By the gtomOricat quadrature ia meant the dutBrminntiou oi a. fqnara 
equal lo tho circle, using only EncMd's Bllowance of mennB ; that is, naing 
only the straight line nnd circle bb in Eudid's Brat three postulaleE, Ou thU 
matlor, Jamea Oregory, in 1668, publislicd an axaerlcd deroonetistion of the 
imposaibilitj of tho goomotrical qundrature. Tho matter 19 so difficult, 
proofs of 0. tiegative so slippery, that mathematiciikRa are rather shy of 
nonncing posidve opinions. MoatQcIo, in the Bret edition of tlie woik 
BCnlly mentioned, only ventured to say tlint it was verij like demonstiaticqt . 
In the second edition, after further reilection, he gave his opinion tiiat tha 
point was demonstrated. I read James Gregory's tract many years ago, end 
loft off with an impression that probably more attentive consideration would 
compel mo Co agreo with its author. But iio would be a hold man who 
would be very positive on tho point ; even tlioiigh there ai 
ing, different from Gregory's, which render it in the highest degree impral 
able, which are iu fact all but demonstration Chemselycs, that tbs gcometri" 
quadrature is impossible. 

To say timt a given problem cannot bo solved, because two thousand 
yeuFS of trial bare not succeeded, is unsafe ; far more powerful menus mi; 
be invented. But when the question is to solve a problem uiitli certain givtn 
nteanx and «o otliers, it is not so unsufe to affirm that the problem is iusolu- 
ble. By hypothesis, we are to use no means except those which havo boefl 
used for two thonaand years ; it boeomog exceedingly probable that all which 
those means can do has been done, in a question which has been tried by 
hundreds of men of genius, patience and prored sueceaa in other things. 

4. Tn'sectioa of the Angle. — The question is to cut any given an^ into 
thne equal parts, with do more assistance than is conceded in Endid's first 
three postulates. It is well known that this problem depends upon ropre- 
lenting gcDmotricatly the three roots of a cubic equation which has all -its 
roots real : whoever can do either can do Qio other. Now the geamelrical 
solution, as tho word geometiicol is understood, of a cutiic equation, has 
never been attained ; and all the h priori considerations which have so mudi 
force with those who are used to them are in favor of the solntion being in 
possible. A person used to algebraic geometry ennnot conceive how, bylB 
tersoctions of circles and straight lines, a problem should be solved whtf 
has three answers, and three only. 

To Sam op the whole. The problem of the three bodies has such Eolnlifl 
OS bnadreds of other problems have; approximate in character, bat wantill 
only pains and patienee to carry the approximation to any desired extel 
Tho problem of tlio perpetual motion is a physical abanrdity. The a 
metical quadrature of the drele has been proved impossible in finite ti 
but 607 decimal places of tJie intcrmiaablo seriofl have been found, and 4 
of thom verified. Of the geometrical quadrature an a-ssBrted proof of is^ 
posMlrility exist?, which no one who has read it ventures to gainiiay, but H 
favor of wbii'h no one speaks very positively. Tho trisectioil of the anglA^ 
has no iiMcged proof of its impossibility, Bat were ■■ ■ 
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aeeoont might be given o( those considerations which lead all who have 
thought mach on the subject to feel sare that the difficulty arises from the 
xestrictions placed upon the means of solution amounting to a little too much 
dictation to the nature of things. For it must be remembered that the prob- 
Igol is not to square the cirde, nor to trisect the angle, but to square the 
circle or trisect the angle without recourse to any means except those 
afforded by Euclid's first three postulates. This limitation is frequently 
omitted ; and persons are led to conclude that mathematicians have never 
shown how to square a circle, or to trisect an angle, than which nothing can 
be more untrue. I may take occasion to raise a query in some future com- 
munication, whether these difficulties would ever have existed if Euclid's 
ideas of solid geometry had been as well arranged as his ideas of plane 
geometry. 

The reader may find details on this subject in the articles Quadrature 
and Trisection in the Penny Cyclopaedia. But further information will 
be found in Montuda's Histoire des R^cherches sur la Quadrature du Cercle, 
Paris, 1831, 8vo. (seeond edition). This work contains, besides the vagaries 
of the insufficiently informed, an account of the attempts of older days, 
which ende4 in nsef^il discovery. In later times tlie whole subject has 
lapsed into burlesque ; the few who have made rational attempts being lost 
in the crowd who have made absurd misconceptions of the problem. To 
square the circle has become a byword, though many do not know the prob- 
lem under a change pf terms, say the rectification of tlie circumference. 

And so much for the impossible problems, which have caught so many in- 
genious minds, and almost always held them tight For this reason, I should 
advise any one not to try thcn^. 

SCHONBEIN'S ELECTRICAL FAFEE. 

By a prooesB similar to that used in the preparation of gun-cotton, Schon- 
bein has succeeded in converting paper into a perfectly transparent sub- 
stance, which, by the slightest friction, becomes extraordinarily electrified, 
and which he employed in the construction of an electrical machine. 

Such a substance must be in the highest degree acceptable to the experi- 
mental physicist, and it is so much the more to be regretted that Schonbein 
and Bottger have published nothing further on this subject, although elec- 
trical paper is now offered for sale in Berlin. In most cases the electrical 
paper can be replaced by thin sheets of g^tta percha. 

BUtPLE ELECTRIC MACHINE. 

M. Thore united the ends of a strip of paper about eight inches in width, 
80 as to make a continuous bond of it, and stretched it on two wooden pul- 
leys covered with silk, one of which was rapidly turned around by a handle; 
the electricity was developed by pressing a warmed flat-iron upon the paper 
as it passed over one of the pulleys. !pfe describes the effects as remarkable. 

There is nothing new in the observation of the electricity developed by 
paper, and many of Quf machinists have noticed how often the bands of their 
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maEhinerj becume elecCricallj ch&r^d. Bnt tbe apparatus is simple i 
cheap, and capable of working undur atmospheric coDdilions which orroat 4 
action of our ordinary uiafhincs. 



Dr. A. Matthieison boj made, tinder tho diroction of Fruf. Kircbha4|^ 9 
of Ileidelborg, a eeriea of oxpcrimonta on this mbject, iho method of p 
forming which is fiilly described in tho London, Edinbm^h and DubBvl 
Philosophical Magazine, for Fohrnary. Tho folloiyiug are the njaulM. ~ 
tempernturBa aro in centigrade dagrecfl. 

Tlic condacting power of silver DC 0° being = 100. 
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Tho potassium and sodium nsed, wore commercial ; Sic others were (^ ■ 
tuned electrotypically. Expcrimeots wore also made, and are reportM J 
ID the original paper, on Iho variation of tlio condncling power by heat. " 

In these icsolts an interesting fact wilg obserrahle, namely, that at 
distance from the point of fusion, aa well in Ibc liquid as in the solid 
the docremenls in the conducting power mth the increase of tempent 
were almost in proportion, hut near the point of itision the decrease in 
conducting power became much moro rapid ; with sodinm tfiis change 
paara to be very snddon, whcccaa with poUtssium it seems gradual, 
di&rence in these metals corresponds with their different behavior in fusi 
namely, potassium does not hceomo suddenly liquid liko sodium, bat 
passes tbrougU n semi-fluid state. 



» 



M. Pettina has investigated this disputed phenomenon by mw 
redaction of temperatnre which Peltier discovered to toko place when a 
electric current passes from bismuth to antimony. A metallic bar of 11 
two metals sgldered together in the middle, was introdaeed into the bulb ^ 
on lur-thcrmometer, and divided currents from tiie same battery ci 
equalised, were passed through it in opposite directions. In this casi 
current passes, no eifect should be produced ; but if botli pass, sii 
cooling effects ate known to be much less than the heat produced by A 
same current when passing in the opposite direction, tbe thermometer shonld 1 
indicate such heat. In fact, no effect was produced when the currcnls w 
equalized, and when they wore allowed to be nncqnal, the heat was that dm J 
tq the difierOQco of tho currents. — Coimo*. 
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From certain eiperinienta roccntly madu by Mr. W. B. Grove, publitbod 
in the Pliflosophicol Magaiine. tliB waj nppcurs to bo opening for new ap- 
plications of electricity, and fnr invcati);atioiis ricb in promiHe alike lo 
srieace and art. It ■was known years ago lo Kun« of tlie German aanuu, 
lllBt a coin or merlul placed on n smooth yitroooB or metallic anrface nod 
electrizod, would leave imprcRAiona on that euriore which bocamo visiblo 
when breathed on. From the latter peculiarity they were called " 
Ggniei ; " and attempts were made lo Rx them by oxposun; to rapor of mei^ 
r\irf or iodine, but without raereea. Where the Germana foiled, Air. Grora 
hu gnccccded : "Believing as I have for many years," he saya, " 
tlicity is nothing else dian motion or change in matter, a force and not ft 
floid, I have made experiments to a«certain whether similar effects take 
place lit cases wbcro electrical light ia visible upon insulated surfaces only." 

We give a brief skoifh of the cxpetiments, adopting Mr. Grove's descrip- 
tion where it suits our purpose. Two phites of -mndow-glasa, about ihiM 
incbev ^nare, were dipped in nitric acid, ihcn washed, and di^ed with a 
clean Bilk handkerchief, nnd coated on iho outside with pieces of tinfbil a 
little smaller Aan the glass. A piece of printed hand-bill was laid between 
Ae plaica thus prepared; llio tinfoil comings wore connected wilb flie 
■econdary terminals of Bahmkorif' g coil, nnd removed after a few minutes' 
electrization. Now, "the interior surface of the glana when breathed on, 
•Iiowed with groat beauty the printed words, which had been opposite tl^ 
lliese appearing as thongh etched on the gloss, or having a IVoited appoar- 
a,nce ; even the fiiircs of llio paper were beautifully brought oat by ihtt 
breaJh, bnl nofliin;; beyond the margin of Bio tinfoil." These iiripreasiona 
Vere fixed by holding thera over hydrofluoric add, — powdered fluor ipar 
and gulphoric acid alightly warmed in a tendon dish. 

"Inow cut out of thin white letter-paper," procceda Mr. Grove, "tha 
irord Tolta, atid placed tt between the platea oF glasa. They were submit- 
ted to eleclriintion aa before, and Uio interior iurfaco of one of them, without 
the p^)er letters, was subacqaently exposed in the hydroflnoric add tnpor; 
Ik) previonsly invisibia figures come out perfectly, and formed a permanent 
Vtd perieetly accurate etehiiig of the n'ord Tolta, as com]ilete aa if it had 
Meti done in the usual mode by an etching ground. This, of course, could 
be washed anil rubbed to any extent without alteration ; and the resnlta 
obtained give every promiao for tlioso who may pui-sue this aa an ait, of pro- 
ducing very beantiful elTccts, enabling even fine engravings to be copied od 
glass, etc" 

A plate on which the invisible im^e was impresaed, was immersed in a 
liath of nitrate of ailver, in the usual manner as for a photograph, " It wai 
Atn held opposite a window for a few seconds, and taken back into the 
dnAeoed room ; and on pouring over it a solution of pyrogaUio acid, tho 
word Volta, and the border of tho glass beyond the limits of the tinfoil, were 
dnkeoed, and carae out with pcrfoct distlnetncas, the other ports of the glass 
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hftving bMsn, as it v/cre, prolcctcd by clDctrizalton frtini tlio in 

The ligiires were p«nuaneiillj- iixcd by a Etrong solulion of liyposal|illBtc i^f^ 

OX A KEW METHOD OF OBSEBTIXG ATMOSFHEKIC ELECTEICITT. 

Ae the British Association for 185G, I^fesHor W, Thomsun gave lb 
lowinj; description of a mothod of observing stmoepherical electricity, e 
pLoyod by Mr. Uclbaan, of Crenznucli, I'ruBsia, Mr. 1>. being e 
by the goroinuiieDt to make meteorological observations. It ec 
a ropper boll about six inclicB Uiomctor, to cany away an electrical e 
from a position abonC two yards above the roof of hia boase, depending 
simply on the atmospheric " potentiBl " at tbo point to which the centre of. 
the hall is sent; and it ia exactly the method of the "cacrierbalt" by whidi 
Faraday invcatiguicd the atmospheric potential in the neighborhood of a 
mbbed stick of ahell-loe, and other elcctriliod bodies ( " Experimental Re- 
searches," Bclica ix, IB39.) The whole process only dljfeni from Faraday's 
>t employing the carrier ball directly, as the rcpeller in a coDlomb-eleo- 
trorooter, but putliiig it into coinmunicalioa with the conductors of a 

te eleclTomoter of peculiar construetidn. The toilocling part of ll; 
paratna ia so eimpUi and cosily managed that an amateur roald, for a 
stulUngs, set one up on bis own house, if at all Builablc a^ regards n 
windows ; and, if ]>rovided with a anitahlo electrometer, could makt 
Tationi in aanospberic electricity with as much ease as Cbermomctric a 
rometric obMrvaiiors. The eloctrometer ueod by Mr. Dollman ia of hie o' 
eonstraction (described in Poggendorff's "Aonnlcn," 1853, toI. 8i 
vol. 8b), and appears to be very satisfactoiy in its operation. It i» 
■ lisve, esseDtiolly more accurate and senaitire than Peltier's, and it 
^BMi advantage in aD'ording a very easy and exact method for reducing 11 
itkma to absolute measure. I wish also to suggest two other modes ed 
obcerving acmosphuric electricity which have occurred to me, aa possesaiiq 
eodi of diem some advantages over any of the gystemg hithcito fi 
In . one of these I propose to have an uninsnlated cylindrical iror 
about seven inches diameter, fixed to a height of two or thr^ yards a 
tiie highest part of the bnilding, and a light, movable continuation (like I 
telese^ fatmol of a Hlonmor) of a yard and a half or two yards m 
nhidi can be let down or poshed ap at ploasoro. Insnlatcd by suj^xirt 
the top of the fixed part of (ho ftinncl, I would have a metal stem carryin( 
a ball like Detlmon's, standing to such a h^gbC that it can be covered b 
hinged lid on the top of the movable joint of the funnel, when the la 
pnsbedup ; and a fine wire fixed to the lower end of the insulated BtQ 
honging down, in the osis of Iho ftinnel to the elcrtrometcr. When Iha ^ 
patatos is not in use, the movable joint would bo kept at the highest, ai 
ilB lid down, toucbing- the ball so aa to keep it uninsulated. To make > 
observation, the lid would be trimed op rapidly, and the movable joini 
rying it let down, an operation which could bo effected in a few seconds hi 
suitable mechanism. The ebjrtromeler wonld immediately indicate a 
docdro electrification simply proportional to die atmospheric poIoDthil ■ 
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Hie position oi"caj>icd by tlio ccnBu of the ball, nnrl would continua to indl- 
caio St each iiuiaDt iho actual aimoapheric polemial, however ■ 
knig lu no t^iwiblo electrlliciLtion or disclortTilit.'iicion has taken jilaoo ihrongh 
impeifcct insulation or ronvcntion by panicles of dnet or currents of air 
{pmboblj for a quarter or a bnlf of so hour, when cars ia taken to k«ep tho 
imulntion ia good order). Tliis might be Eho beat fami of apparatiu for 
making obacrralions in eho prcsenrv of thonder-cloadB. Bui I Think the beit 
pOfeiblo pinn in mnit t«Bpocta, if it turna out to bo procticahle, of which I 
eu have little doabt, will be to nso, instead of the ordiiuuy fixed imtuUied 
cODductor with a point, a Rxcd condai'ioi of similar form, bat hollow, and 
contaimng within itself an apparatus (or makin;; hydrogen, and blowing 
nnall soap-hubblea of thai gas from B fine tulto tonninnting as nearly a« may 
be in a point, at a beij^t of n few yards in tho air. Witli this arrangemnnt 
tlie insolation would only need to be good enough to make the loss of a 
charge by eondnction very slow in comparison with conroctire loss by tfao 
bubMes, and it would be easy to eecnre against any sonaible eiror fi-om do- 
fbFtini insulation. If one hundred or two hundred bubbles, each ooo-ienth 
of on inch in diameter, are blown trom the top of the conductor per minute, 
the alltGtiical potential in its interior will very rapidly follow variations of 
the atmospheric potential, and would be at any instant the same as the mean 
for tho atmospheric during some period of a lew minutes proi.'eding. Tho 
action of a simple point is, (as I soppoao, is generally admitted) essentiatlj 
nnsatiafikctory, and as nearly as possible nugatory in its results. I am not 
aware how flame has been found to snccood, but I should think not well in 
the circumstances of atmospheric ohnorvations, in which it is essentially 
closed in a lanlem ; and I cannot sea on any theorcticBl ground how its 
action in these circumstances can lio perfect, like that of the soap-bubbles. I 
intend to make a trial of the practicability of blowing the bubbles ; and if it 
prnvei satififactoty, there cannot be a doubt of the availability of the system 
far ■tmospheric obsraratioiis. 

S UEDt- 
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ftof. GeoT^ Wilson, in a paper before tho British Association, Dublin, 
«laled tliBt his attention had boon incidentally directed to the cinploymont 
of tho living torpedo as a remedial agent by tho ancient Greek and Roman 
fdlysidaiis ; and lie now felt satistiec) that a liring fish was alike the earliest 
and the most bmilior electric instrument employed by mankind. In proof 
of the antiquity of the practice he adduced the testimony of Galen, Diosco- 
■ides, Seribonius. and Aeclephiades, whose wollis proved that the shock of 
the torpedo bad been used as a remedy in paralytic and neuralgic affeotions 
b«foi« the diristian era, A still higher antiquity had been conjectnrally 
daimed for the electric silnrus or mnlaplcrums of the Nile, on the supposi- 
tion tiiat its Arabic name, Raad, signifies thunder-tish, and implied a very 
ancient recognition of the identity in nature of the Bhock.^iving power and 
tta ligbtning force ; but the best Arabic scholars have pointed out that tiM 
13« 
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wordg far Ihunder (nuid), and for tlio electriu fish (ra'a'd), i 
that tti« Uttur signilies tha " c&uaar of trembling," or " cm 
ihoni ore no grounds for comjiucmg to the Buciont EgjpCia 
Ambs, the identificalioa of silurus-power with the oloctiic force. 
of [he genoralitj of the practica of the xoo-elcctric m]tchiiiD at tJi 
day, the mirar referred to tlie remedial application of the torpKlo bj H 
Abj^siniang, to that of the gymnotua b; the South American Indiana, aod'. 
to that of Iho recently dist^orcred oloctric iisb (MalapCerurus Beninensia) by 
the dwetlera on the old Calabar River, which flows iiito the Biglit of Benin. 
The native Calabar women wore in the haMt of keeping aito or more of ifae 
fishes in a basin of water, and bathing their ehildron in it daily, witli a Tiew 
to strengthen them by the shocks whith ihoy receive. These shocks nrc car- 
tainly poweriitl, for living epecinicns of the Calabar fish are at [jreeent in 
Bdinbo^i, and a, single one ^vos a shock to the hand reaching to the 
elbow, or even to the shonlder. The usages referred to appear to have pre- 
vailed among the nations following them from time immemorial ; so that 
they furnish proof of the nntiqaity as well as of tho generality of the prac- 
tice nnder notice. The writer coneladed by directing the attention of nalnr- 
aliats to the probability of additional kind? of electric UbIi being discovered,* I 
and to tia importance of ascertaining what the views of tho natives familialijS 
with them are in reference to the source of tlieir power, and to their thornpe*- V 
tic employment. ■ I 

Sir J. Itichardson staled, that thcni won not less tlian eleven gcncm e^ 
flBhes known riiat bad the pbwer of giving electric shocks. There was one 
peculiarity in nil these fishes, and that was the absence of scalea. In every 
one of them an apparatus had been discovered, which consisted of a si 
of galvanic cells, pot in action by a powerful system of nerves. He reaS^ 
cictrocCB bom a letter from Dr. Baikie, now engaged in exploring Iho Nige 
in which that gonlleman stated that he had met with an electric G 
Fernando Fo, and which Sir J. Richardson believed was identical wiA tl 
Malnptemms, which had been described by Dr. Wilson, from tho c 
Old Cal^Mir. The natives called this fish the Tremble-fish. 

ON A KEW SOCKCE OF ELECTEICAL EXCITATION. 

Tho following paper, by Mrs. Elisha Poot, was presented lo thi 
can Aieociation for tbe Adruncemcnt of Science, at its lact meeting : - 

1 have Bscertained that tbe compression or the expansion of annospherifl.d 
nir produces an eloctricaL excitation. So far as I am aware this has ni 
before observed, and it seems to mo to have an important bearing in t 
planation of several atmospheric and electrical phonomonn. 

The i^parolus used was an ordinaiy tur pump of rather feeble power and^ ' 
adapted either to compress or exhaost the air. Its receiver was a glau 
tuba about twenty-two inches in height and tlirce in diameter, witli its enda 
dosed by brass caps cemented to it. At the bottom was a stoji-cock ami a 
screw by which it was attached to the nir pnmp. To the top «yre soldered . 
Iwo copper wires, one hnngiiig down within the tube, terminating iu 
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I'Bioie poinU, and extending lo witliin nbout six inrlies of tho boiton), the 
ending from the upper eide of ^o cap to an ordimuj electrical 



» 
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In oxporimcnting nfter eompresEing or exhausting the wr within tlio re- 
iver, tlio wira reaching to thu condenser was disconnecteil from iL The 
tipper plate was lifted from iu> ploeo by its glass liaudle, and its elei^col con- 
dition tested bj n gold leaf elcctroraeter. I have found it convenient first to 
and close tlie stop-cock, when the condenser would be 
fbond to bo choi^d with positive electricitj. Then after dischaiging all 
of it both ^m the condenser and the wire leading to it, the air woi 
allowed to escape, and the condenser would bocomo rochar|red to an eqnal 

Mj exptrimcnts with this apparatus have extended over abont eight 
months, and I have foand the action to bear a strong analogy lo that of the 
electncal tnacluuo, In damp or warm weather little or no effect would he 
piDdacod, wbiUC at other times, particularly in clear cold weather, the action 
would bo so strong as lo diverge the leaves of the electtometor to their 
utmost extent. In worm weather, when no action would lie produced, I 
Itave attained the result by cooling the air ardfieiatly. A Eudden expansion 
■ contraction always increases the effect. 

The icBUlla with oxygen, ga« wot» similar, but I was not aaccoBeful wilii 
either hydrogen or carbonic acid gases. 

It is believed that the rosnits which hare been obtained on a small scale 
in myoxperiments may be traced in tbo groat operations of nature. Tho 
fluctuations of onr atmosphere prodnee compressions and exponaionB Euffi- 
I eient to cause great electrical dlstnrbancee. Furticalarly sliould tliis be ob- 
L Berved in the dry cold regiom of our atmnsphero above the effects of mois- 
■ turn and vapors ; and it woa eslBblisbed by the Gxporimonte of Bocquercl ns 
P-mll OS those of Gay Lnssac and Biot that the electricity of tbo atmosphere 
' increases in strength with the altitude. 

A manifest relation, moreover, between tbo electridty of tho atmosphere 
nod (he osdllations of the baroTuDtcr has frcqncntly been observed. Hum- 
boldt, treating upon the subject in his Cosmos, remarks among other things 
that the electricity of the atmosphere, whether considered in tho lower or the 
upper strata of tlio clonda in its silent problematical diurnal course, or in the 
cxplomon of the li^tning and thunder of tho tempest, appears to stand in a 
tnatiifiild relation to the pressure of the atmosphere and its disturbances. 

Tho tidal movements of onr ntmospherc produce regular systematic com- 
pieuioiut twic«in twenty-four hours. These o«nir witii so much regnlarily 
vlOin tbo tropics, as observed by Humboldt, that the time of day is indi- 
cated within nfteen or twenty minutes by tho state of (lie baromelcr. And 
Saoaeure observed a diurnal change in riie electricity of the atmosphere cor- 
mponding with the diurnal clianges of the barometer. Tho electricity of 
ttw atmosphere, he observes, has thercfhre a doily period like the sea, in- 
ig and decreasing twice in twenty-four lioiits. It, generally spealiing, 
few hoars nfter ennrise and sunset, and de- 
ls again to iw mioimum before the rising and setting of thai laminaij. 
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EEW LTGirrSlXG CONDUCTOR. 
it meeting of Iho Frankliu Instilntc, Mr. J. D. Hice prasonted ft 
Dew design for Lightning Conilaclora. The conclnetur ia rormucj of Anted 
tubes of copper, juincd by screw Eockets, tlio ends of the tnbcs abutting, bo 
ttuit the commnnicalion is nimpletc. The lop is tcrmioated, as in the most 
approved pinns, with a giagla upri^rUt plalina point, surrounded by 
ing pointed copper wiioa, set at an angle with a vertical line. The 
of the cormgations ia, lo preeonl a greater Burfuco in a tcs 
BtifFen llio matErial ; tbey also gire the conductor an oniamcntal ap] 
which the generality of them do not possesfl. 

THEORY OF THE VOLTAIC PILE. 
During the thirty years in which the tlicorj- of the pile has been a; 

1, rcscaroU has fas'ored npparencly at one (itnu the chemical, and 9 
another the mniad thnory. We ara able now, as wo bal 
that the discuasiou is rloscd. The chemical theory has definitely tiinmpb 
As explained in the Traiie d'Elcctriciti! Thforiqno ot Ptxtiqae of De | 
JECiTe, this theory mcela all difficulties and proves that if eaatx 
nocessary for eseiting oleclricily, it is not that which prodaccs il 

e always the source. This learned physicist demonitratea ti 
all chemical action causes a disengagement of electricity, whilst noti 
single exjieriraent can bo cited in which electricity is produced simply ^ 

lie reviews and explains all the alleged fects in favor of the theoi? <A 
contact. He tlius shows up the objection so often nrgod, that in order N 
displace hy iron the copper of the solphate of copper It is neeesBary tc 
the iron in contact with the saline solution, and that the chemical ai 
begins only alter the iron is covered with copper and when i 
formed a volt^c couple. De la Itive l!rst proves that in this e: 
there is a voltaic couple which precedes that formed by the iron and by ll 
displaced copper ; this couple is formed by the iron and the oxide of iro 
hering to its snt&ce or by iron and carbon or some other foreign body ; 1 
by using iron chenucally pure and a surface perfectly clean, no precipitat ' 
of copper is obtained. 

No physicist is better fitted than De la Bive to andcrtakc the delicate ti 
of giving a theory of the pile. His studies as well as his discoveries li 
him in til is direction. 

De la Bivo was the first who tecognized the important fact that zincf 
chemically pure is not atlaclced by hydrated sulphuric acid ; that two metals 
on which pure nitric acid, for example, has no action, snch as gold or plat- 
inum, give not the slightest trace of a current when put to the extremity oF 
a galvanomcier and plunged into the nitric acid ; (hat on the contrary, diey 
produce an instantaneous cuiTcnt when a drop of chlorohydric acid is added, 
llieliieoiyof contact has never yet explained this &ct. — SiUmm'i.JMmd, 




ON THK ELECTKIC 

Tba foUowJDg 18 an abstract of an important paper recently presented to 
Ibe Boyal Society G. E., " on tho eleotric coadnclivi^ of commercial cop- 
per of TiuionB kinda." In meaauriiig tho roaintances of wiroa mannfitctnred 
■fa Bubmarino teli^raphs, tho author woa greatly anrprUod lo find differencM 
ihetweon cUfli'rent specimens, bo great as most materially to alfeirt their TOloa 
in the elei^cal operations for which they are doaigned. It seemed at first 
t the protosa of twisting into wire rope, and covering with gulta pcrcha 
to which aoine of the specimens had been sudjccted, may lie looked to, la 
find tho explanation of these differences. After, liowevcr, a careful exam- 
ination of copper wire strands, some covered, some nncorcred, « 
nishcd with india-rubber, and some oxldiaid by ignition in a hot flame, it 
■was aacertaincd that none of these em^umstances produced any inSucnce on 
Ae wholo tcflisiance ; and it was fotmd that tho wins mpo prepared for the 
Atlantic cable (No. 14, composed of seven No. 23 wires, and weighing al- 
ir from 109 lo 125 grains per foot) conducted about aa well nn the 
■trmage aa lotid wire of the same mass, bnt in the larger eolloction of speci- 
B which thus came to bo tested still greater differences in conduclitig 
j^ower were dtscorered than any preiiooaly observed. It appeared now 
L«^nain that these diffcreDce.'i were ov^iig to diflbrcnt qiialiilea of iho copper 
wire itself, and it therefore becamo highly important to find bow wire of the 
best quolity couhl bo procured. Accoriiingly fbur samples of simph! No. aS 
mm, and of strand spnn from it, distinguished according to the maunfae- 
tories from which they were sup]ilied, were next toslod, and tlie diSercnces 
of conducting power were found lo bo 100, gC'OS, and S4*9. Two other 
samples, cbos«a at candom, aboat ten days later, ont of large atocka of wire 
■applied from the same manufactories, went tested with ditferent inatnl- 
menti, and exhibited as nearly as conid be estimated the same relative qimli- 
u, therefore, that there is some degree of constancy in the quality 
s ai^plied from ^e same manufactory, while thnre is vast Euperiurity 
nee of soma manufactories over tlut of others. The great im- 
anee to shareholdets in aubmuriue telegr^h compaiucs, that only the 
wire should be admitted for their use, iB at once rendered ap- 
il by the fact that a submarino telegraph constructed with copper wire 
haxiag the conducting power of 100, and ou)y one twenty-fiist of on inch in 
r, covered with gntta poreha to a diameter of a quarter of an inch, 
B^TOold, with the aame electrical power, and the same inatnimcnts, do more 
ic work than one conatmcted with copper wire of one sixloenth of 
a inch diameter, having the conducting power of 54'9, covered with gntta 
a diameter of a third of an inch. When the imponnnco of the 
It is recognized, thoro can bo little difRrnliy in finding how the best or 
kaeady Ae heat wire ja lo bo nnifocmly obliuned, seeing that all the spoci- 
of tho manufactories which have as yet boon examined, liave 
■^aoved lo bo of the best, or little short of tho beat quality, while those of 
\ other manufacloricH have hucn found inferior in nearly constant proportiona, 
~ M of these difToreuces in electrical quahty is a question not only of 
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mnch practical jmportanco, hot of higli scientific interest. If chemical o 
poKttion ia to bo looked lo for the explanation, very eligbL dcTiBtions & 
perToct puritj most bo Bufficicut to jtroduco great effects on the olecliic a 
duclivitf of copper, the following bting the reaults of an assay n 
of the specimiMis of copper wire of low condacting power : - 

Lend 



e stock of wire from which the loniploa espcrimeDied o 
takoa, has been supplied by the different manufactories as remarkubljr p 
and being found satisfactory in mechanical qoalilies, had neTcr been n 
pected to present any want of unifiinnity as lo valoe for telegraphic pn^ 
until Professor Thomson discovered Ibo difference in conductivity n 
to in his paper. Experiments show that the greatest degree of britttei 
produced by tension dool not altar the conductivity' of the metal by at 
as one half per cent Experiments also showed that no sensible effect Yf 
produced on the conductivity of copper by bammering it 9at. The a 
has not yet been able to compaiD very carefully the resisli 
wires with those of strands spun from the some stock, but il 
any deficiency which tbo strand may present when aecuialely compared w _ 
solid wire, is nothing in comporidou with the differences presented by difi 
ent sampler chosen at random from raiious stocks of solid w' 
in the process of preparation for tolographic purposes. 



ON THE ELECTBO-DyHAMlC INDUCTION MACHINE. 
At the Dublin meeting of the British Association, Professor Callan, of 
Haynooth College, prcscntBd the result of a long series of experiments on 
the eleciro^ynamic induction machine. The first of these results is a means 
of getting a shock directly from the armature of a magnet at tlie moment of 
it« demagnetisation, by using, not a soUd piece of iron, hnt a coil of very 
Him insulated iron for the armaure of an clectro-mognct, botwoco the poles 
of which tlte coil would flt. When the helix of tho magnet is connected 
with a battery, the armature is ma^etized on acconnt of its proximity to 
the magnoiiied iron ; and when the battoij connection is broken, if tho enda 
of the insulated iron wire bo bold in the hands, a, shock will bo felt The 
second result is tho discovory of the fact, that if iron wires be put into a coil 
of covered copper wire, tho ends of which are connected with a batteiy, and 
if another coil be connected with tho same battery, the quantity of oiectridrr 
which will flow ihroogh the latter will bo greater when tlie first coil is filled 
with iron wires than when they oro removed. Tho third result is, a core for 
the primaiy coil, which consists of a coil of insulated iron wire, and which 
has five advantages over all the cores in common use. First, there is no 
complete circuit tor any electrical current excited in any section of tho core,- 
because ult the spirals of the coil are insulated &om each other, and ni 
D iliielf. In tho common cores, even when the it 
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with Qmad, there is a comploto c[rcnic Tor evcrj current imtocerl in each goo- 
lion of erarj wire. Secondly, tha currents in the variona sectiuns or tha 
naa do not oppose each other ; bot the cmrcnts in each ivction of creif 
win are opposed by the cnrrontH Honing in the enmtuniliiig wirei. Thinllj, 
in tha iron coll all the currents in the vnrioiu Bpimla flow Ju the same diree- 
liaa, and form one strong eurronl, wliith may bo used bj coDnoctini; Ihv 
ends of tlie coil with any body lo which wo wish to apply its fbrw. Bnt iS' 
the common cores all iho torrents in the ficcliona of oacli wire remain witliiB 
did wires, and cannot bo used. Fonrthly, the effect of the coudi'uaer on thn 
correnls produced in the iron core can lie nscertsincU when an iron coil it. 
nscd, but not with the common cores. By using on iron coil as a core, it it 
tband that the condenser increases the intensity of the currents induced ia 
the core. Fiflhiy, the ends of tlie iron coil, used as a core, may bo connectel 
wMi the coadngs of a Leyden Jar, and then tlie sparks from iho ctnl are di- 
minidied in tongth, bat incronaed in brightness. By the use of cores consist- 
ing of coils of inenlated iron wires, electrical currents of considerable qitw- 
litjrHld Intensity may be obtained. These currents of qnanlity and intcnsiqr 
may answer for working tlio Atlantic telegraph, and for producing the o]e> 
liie light Besides the cores just describod, and tlio common core, Professor 
GaUan used three odier kinds of cores, viz ; a dat or elliptical bundle of 
irfrts ; R core mode hj cmling nninsulatod iron wire on an iron hiir ; and a 
core consisting portly of a bundle of iron wire, and partly of a coil of inst^ 
laud iron wire. The fburth tesnll of his experiments is a new modu of ia< 
nlotioR, in which imperfect insulation is nsed when imperfect insulation ft 
■nfficient, and perfect insulation is employed where anch insulation ii ro? 
quired. The advantage of this mode of insulation is, that each spiral in the 
■econdary coil is brought nearer to the other spirals, as well as to (he primary 
coil and core, than it can bo in (he common method of insulation, withoul 
Mall diminishing the efficiency of tho insalation. A coil in which the see* 
ondary wire was iron, and insulated in the manner described, was shown to 
the meeting, whidi, with a single cell, six inches by four, gave sparks half 
aa inch long without a condenser. The insulation of the large condensen' 
made by Professor Callan, in which the acting mcuUic snrface of each plan' 
exceeded ISOO square feet, gave way before tho coil which he exhibited wa» 
made ; and, therefore, he could not say what the length of tho sparks wonld 
he with the aid of a condenser. Bat were a condenser of tfie proper slio to 
bara the eS^et of increasing tho sparks in a thirty-fold ratio, as in M. Gas- 
siot's grout eoit, the length of the sparks prodnccilby Professor Callan 's coil- 
wilh a single cell should be fifteen inches. The outer diameter of the coJl 
was about four inches, iu length twenty inches, and tho length of the second- 
ary aal about 21.000 feet. The lifth result is, a contact-breaker in whicb 
the striking parts are capper, and which acls as well as if they were platina. 
The sixth njinlt is a mere explanation of the condenser, which is confirmed 
by the effect of the condenser on (he electrical currents produced in the core. 
"Sba lost result consists in the discovery of some new facts rclnting lo the 
condenser, from some of which it follows, that tho ordinary mode of making 
a« coodenser is defective ; for candenicn ore generally mode so that the 
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entire Ettrftra of each of the metallic platce most act, Bnt the condetuer 
fcpr every coil bhould be conslrnctoil in Burh a way tbal a Small, Or & Con- 
sidBrahlc part, or the vrliolo of the snrface af each plato may be applied to 
the coil. For a large condensor which would mnko the cfTect of a coil ex- 
dted by a single cell less than it would bo withoal a condcnstr, will iacrea£e 
the effect of the same coil when it ia connected with a batteij of ton or 
twelve cells. 

ON A MODIFIED FOBU OF BUHMKOBFF''S INDUCTION ATFAHJITDH. 

Mr. E. S. liitcliio of Boston, communicatca to Sillunan's Journal the fol- 
lowing description of b modified Ibnn of Ruhmkorff's induction apparatus 
of his own device. He says — The induction apparatus made by Rulim- 
korff, ia generally familiar. By it is obtained a spsric of Ihiee-fourths of an 
indl through the atmosphere. Mr. Hcardcr has described in the London 
Philosophical Magazine, (November and Dceemtier 1S46,) certain improvo- 
menta by which he has lengthened the sporic to thtce inches. The great dif- 
ficulty experienced by him was in obtaining sufficient insulation between one 
stratum of the wire and the next above or below it, the entire thickness of 
the helix — including wire and insulation — being only about half an inoh, 
and a tension of electricity sufficient to tlirow a spark ihrco inches existing 
between the outer and inner strata. Mr. Sluhrcr has adopted the plan of 
dividing the coti into three divisions, thns lessening the difficulty ; still, 
great danger oitista of the spark passing which wonld ruin the helix. I have 
endeavored to obviate this by winding the coil the aitire ihickaea aa itpra- 
ffraaei, I commenced with a glass tube or bobbin, laying the first conne 
on a cone at as great an angle as tlie wire conld be conveniently laid — bbj 
about fifty dcgrous. The diameter at the tube was about two and one half 
inches and the greatest diameter three and one half inches, the length of the 
cone being nearly half an inch. When the stratum wb« laid, and cemented 
by lesin and bees-wax, a ring of thin vulcanized rubber was stretched ov«r 
and cemented, the wire passed down to the gloss cylinder, and this wire cot- 
erod also by rubber ; tlicn another stratum was laid in Iho samo mamuir ; ~~- 
that is, the coil is bniit op precisely aa a cop is laid by a mnle^innei'. 
The advant^es are that the wire in each conical layer is very short, and 
only a slight tension can exist between ihcm. 

'W^ith a helix thus mode, with lees ihaik 7,000 ibet of wire, I obtained a 
spark of two and one quarter inches ; and with one since constractod on the 
same principle, with 30,000 feet of wire, differing only so far as I fouud 
necessary to enable me to wind the helix by a machine which I constructed 
for the purpose, I have obtained sparks over six inohes long. I have oon- 
fitmetcd the condenser with oiled silk, with very thin gntta pcrcha, and with 
paper of diS'erent thicknesses ; bnt find tissue paper Tarnished and used 
doable, according to Mr. Bantley's plan, the best. The surfaces used in the 
instruments above described aro respectively about thirty and seventy-flye 
aquaro feet. I have used all the intcrraptors alladed to by the writers above 
mentioned, but prefer one whitli 1 have made thus ; The anvil is a wire or 
■mall rod of platinum Hcorod in a plate by a binding-screw ; over tliii & 
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3od of platjnnm is ee«uTcd ia Uie b 
itiem u^thcr; anodicr spring loaded i 

sf the first epring, to separate the platiniiiit rods. A relclict wbeel presiiM 
down this spring hammer, and allows i[ to recoil snd strike iho other n 
By this the inteimption is mora insWntnneoualy made, and ihe di»tanco K> 
iriiich the platinum rods bid EOparsted easily reguluti'd. This point nppeon 
to bo of important^. T)ia apurk jg losDcned if the platinum rods ore tepo- 
ratcd farther than actually to break their contact. The usual primary helix 
of large wire and the interior bundle of iron wires are plneed within iho gluss 
tube. 

Ib mj last iQstmmcnt, I used a tnba closed at the top, more efll-cluaily 
cut oS the passage of the current from one and to the otlicr, throi ' 
helix or iron wires. I have used a Buosca's battery of foui 
fwlln ; four give the spaik of as great length, but a few more cells L 

volume. I have applied a battery of eighteen cells and also a pine bat- 
toy of flfty-six pairs witliout endongeiiD); tlie coil. The instrumeat is nn- 
dtmbtedtf c^^le of being greatly increased in size and power. 
: Since writing the above, Mr, Ritchie further states : I have constructed 
,» halix in which the plane of the strata of wires is perpendicular to the tube, 
;fcinlated as bcfbro. With onu of the siuna length of wire as the largest one 
%dbM! mentioned, — throwing a spark, with six eella,six indies, — I have 
tbed a battery of cightaon cells, (Bunsen's) ; but by using 8. battery of th«o 
wrie* of six cells {^t is, an iatmsili/ of six, and qiumtiiy of three), a very 
Tottiittinous spark was obtained ; as the action soon became feeble, I took 
Iba secondary coil from the glass cylinder and found that Uie current had 
paatal IhTOagk tlie glaa near each end of the coil, forming a circuit IhroDgh 
Aui primary wire ; two minute holes, of a hair's breadth, from one-tenth to 
One-e^hth inch diameter, were drilled through, but the glass was nM JraC' 
tired ; it also passed through several thicknesECS of vulcaniuid rubber. The 
helix w^ uninjured, proving tiie insulation obtained by the mode of wind- 
ing it. A more perfect insulation between tlio helices is readily made ; and 
I now use a tube of gntta percha over tbe gloss. With powerful batteries 
the condenser of varnished paper is not sufficient, as the cutront passes en- 
tirely through, and with enuh I use oiled silk. I have put several coudens- 
on in the some instrument, connecting each hy turning a screw, so that 
be used. Varied and beautiful eficcts are produced, par- 
tknilarly in vaeuo, tiy using different amounts of surface of condenser. 

At an exhibition of this apparatns before the American Association at its 
laM meetii^, the various pbenoraena of electrical light, were developed with 
N splendor rarely if ever equalled. In a subsequent discussion. Professor 
Henry observed that the phenomona developed by this machine indicated 
that electricity is only a polarization of matter, all i^ which is capable of one 
of the two forms of polarization — one by friction and one by magnetism ; 
■id Ilie polarization of ponderabio matter draws a lino between electricity 
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THE BATTERY OF THE riiOPOSED ATI..\?.TIC TELEGRAPH. 

When [he Atlnntic cniiloism position nt [lie bottom of the sen, telegraphic 
signals wilt be tmnsmitled through U by induced ma{^etD-elcctric cnirents, 
on uwouDCof the eupenor vctuvity tbis kind of clertriuit)' possesiics over the 
ordinary voitaie current. These cnrrcnts will be cidlud foitb hj a Bomewhst 
complicated, agency, the piim 017 clement in which will be a voltaic combinS' 
tiott of a rery novel and ingenious kind, dcrised by Mr. Whitebonsc. 

Th& battery, vonsiating nf len capaciauB colls, ia made npoii the Smee 
principle, so fjr as the adoption of platinized silver and zinc for its plates is 
coDcemud; but it diOere from every form of combination tllat has hitherto 
baen in uaa, in having tho plaies of each coll so subdivided into Bubordinate 
portions, [bat any one of these may bo taken away from ibe rest for llie pur- 
pose of nmewal or repair, without tho action of the rest of the excited surface 
of tha tell being suspended for a, single tnomont. 

So long ai a fair amount of attention ia given to the renewal of in sine 
element piece-meal, it ia indeed literally exhaustless and permanent. Thia 
very desirable quality is aecured by a singularly simple and ingenigua con- 
trivance. The cell itself is formed of a quadrangular trough of gutta percha, 
irood-strengtheued outside, in which dilute odd is contained, tlie proportion 
cd' acid to water being one part in fifteen or sixteen. There are grooves in 
the gntla percha, into which several metal plates slide in a vertical poaition. 
TheM plates are silver and zinc allerualely, but they are not pairs of plates 
in an dlectricul seme. Each xinc plate rests firmly at tbe bottom on a long 
b»r of zinc, which runs from end to end of tho trough, and thus virtually 
unites tho wholo into one continuous extent of xinc, presenting not less than 
two thouwnd eqnaio inches of excitable BUifoce to the exciting liquid. 
Each silver plate hangs in a similar way from a metallic bar, which mns 
from end to end of the trough above, the whole of the silver being Ihos vir- 
tuaUj united into one continuous eurfocc of equal extent to the face of the 
aiiic. The zinc does not reach so high aa the upper longitudinal bar, and 
the silver does not hang down so low.as (ho inferior longitudinal bar. Tlie 
battery is thus composed of a ainglo pair of laminated plates, although to the 
eye it seems to be made up of several pairs of plutes, Nature has set the 
example of arranging extended surface into reduplicating folds, when it ia 
required that such surface shall be packed away in a narrow space at ibo 
same time that a largo acting area is preserved, in the lominulcd antennia 
of the cockchafer. The antenna, indeed, are tlie types of tho Whitclionse 
battery. If any one of these reduplicated aegments of cither kind of metal 
is removed, tbe remaining portion continues its action steadily, the cflcct 
inerely being the same that would be prodaced if a fragment of an ordinajy 
pair of plates wore temporarily cut away. Tho silver laminie are of con- 
siderable thiekness, and securely "platinated " all over; that is, platinu 
fltrown down upon their surfaces in a compact metallic form, and not merely 
in the black pulverulent slate ; consequently, they are almost exempt Ihun 
Each zinc lamina is withdrawn so soon as its amalgamation i 
injuriously affected, or so soon as iiii own eujjauuico is mainly e: 
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hich it i« immergcd, and a | 
lamina, is inserted into ila pluo 

ip&binij of the piece-meal rcoownl oF iho conBumptivo elFmcnl of tho bat- 
ttiy in. this interpohUory nnd fragmentorj wiiy, is then the cause of its "per- 
pa«iU maintaining " power. 

It may be added that one of tlioso perpetual ntnintcnanRe batteries hal _ 
now been ronstunclj at work for months in a lar^ elcctrotfpiog ofBce in 
London, and bos thoronghlj' established its repataCion for nnparaUetoiI 
steadincsi, convenience and jiovrcr. Tho hatlery in also nnqtiestionaMy one 
of the most economical that has over been set to work, canaidcring tho 
amount of scrrico it is able lo perform. It is calmlatrd tlutl the tost o/maia- 
tniRinfr the len-cdlrd battery in operation at the terminal ilationi on either lide of 
AtAllaatic, indudirH/ all tivaram! tear, and consmnption ofmalenal, idli no* 
«K«c(( ons shUling per hour, 

Tho flashes of light and crackling aparhs [nDdnecd on making and break- 
ing contact with Ihs pales of chis grand battery, arc very andcsinibte pheno- 
mena in one porticnlar. Thcj are accompanied hy a considerable wasta of 
(he inetal of the pole. Each spark is rently a considerable fragment of the 
metal absorbed into itself bj the electrical agent, so to speak, and fiown 
wmj with by it. 'When one of the polus of tho battery is drawn two or ihreo 
tiniM along the sbarp angle of on iron instmment, liio a pair of pliers, the 
opposite ond of tho pliers being in contact with tho other polo, tho sharp 
angle is shaved away in the midst of a ehowcr of sparks, just aa if soma 
irresistible and a Jam an tine-toothed file hod been carried along the same 
Conise. Aa ^e signals of tho telegraph will be constantly made by making 
and breaking contact with (ho poles of the battery, these spaib wonld prave 
very costly and troublesome, eating away tho material of tho contact-key, 
and what is of more importance, very soon deran^ng its int^rity and pei^ 
fection OS a mechanical means of eommnnication and transmission. Tho 
£Iectridan of tho company bos very nearly eliminated this difflcally by a 
contrivance of considerable ingctmity. First ho arranged a set of twenty 
lirasa strings, something- of the form and appearanco of the keys of a mnsical 
Instrument, in opposite pairs, so that a round horizontal bar, torning pirot- 
vays on its own conirD, and flattoned at the top, could lill by an edge either 
of the sela of ten springs, right or left, as it was turned. This enabled the 
contact to be distributed through the entire length of tho edge, and breadth 
of the brass strings, and the coarse of the cutrcnl tobDrevorMxl, accordingly 
B8 the right or left edge (the bar being woiked by a crank handle) was raised 
lo tho right or left set of springs ; the right sot, it will bo understood, being 
dm represcniativos of one pole of the battery, and the loft set of the other 
pole. By this arrangement four fifths of the spaik wore destroyed, simply 
of the large surflice of metal, through which Iho electrical ci 
s when contact was completed. Stiil there remained enongh to 
undesirabto residue. This was disposed of Anally, after 
attempts, by coiling a piece of fine platinum wire, and plac- 
ing it in a porcelain vessel of water, and then leaving tins line platinum coil 
In constant communication with tho opposite poles. As much electricity as 
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tliia little vhtuinel can accomrntHinti;, ia conEtiintl<r niimiiig ihroagli it hoot' A 
polo to pole, making it vorj hot, but it is kept from getting red-hot by tli 
water in which it ia immersed. Tbe water ia snstBined at a trailing tempti 
raturo to the relief oT the Udo Gloment of heUod metal. When contact a 
mode or hrokcn by the kej-j this subsidinrj rontcivunca lieing ia operarioO 
the mnin body of the current pasees through the key, ood the slight leoki^ 
Etill goes on through the platinum wire, but nn sparlc appears. The c 
tact is entirely lighlleaa and quiet. The Bginrk is absorbed in the mi ~ 
nance of the leak. There ia a slight incrooRed constunption of tine ii 
. battery on acconut of ihia leak. The battery is always in suMued o 
lion, inatead of being in absolute rest between the successive eontaeta made 
for iho Itanamisuiun of the eurrents. 

Thia battery, it ia to be understood, ia not to be used primarily !n ope- 
rating the telegraph, but for exerting a magneto-cleelric current, which will 
be Eubseijucntly used for signaliziog. 



IMrnOVESIENTS K 



BATTEHIES. 



RiArti'i linUery. — Kuhns of Bavaria, baa found by experiment, fliftt'9 
a battery the ratio of the zinc surface to that of capper depends, in • 
mcaaure, on the quality of both substances, and ttiat to produce ecoi 
ally the greatest result, the relative sizes have to be found experimentally q 
each ease. For this reaaon he nsos amolgamaled wires of zioc, instead ol 
usual cylinders, and increases progicssircly the qoan^ty of it till the msj 
mum strength of carrent ia reached. The same inventorhas also dis( 
that, when the buttery ia heated to 120° Fahrenheit, the current piodaced fj 
stronger than at any other icmptiinturo, and ho hea invented a batleiy which 
may bo heated caaily. It coDsintB of a coft-iton box divided into two por- 
tiona by a false bottom. The elements ore placed Bide by aide in the upper 
vompoTtment in a bed of sand. In the lower compartment ia an alcohol 
lamp. The sand gets uniformly heated, and keeps the eleroonts Bt Iho 
proper temperatnrc. After a little practice any person will find how tlie 
wick of the lamp haa to be trimmed to heat the sand up to 1!0°, and keep 
it at that tauiperature. This process ia need in most Parisian coffee-houaea 
to keep cotFeo as warm as possible without apoiling it by boiling. It ia pntb- 
able that the strength of carrent is proportional to die quantity of ehemicala 
used up, whatever be the process for producing the same. Hence the qnee- 
tion, Will warming the battery incrcuao the strength of the carrent, more 
economically in cost of appanitaB, eitponsc of cbcoiieala, labor and risk of 
getting out of order, than making it larger by adding m 

Daal'i New Battay, vilh a eoastanl OiitA(. — In thia battery the zinc is 

roplaeod by mercury, the acidulated water by iodido of polagainm; the 

nitric acid, or snlpliate of copper of the batteries with two liquids, by iodine 

dissolved m (he iodide of potaasinm, and, which pat in excess in the solid 

Carbon is employed as the negtt- 
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poroiiB rap, nnicli is iiDmereed in the liquid of (he tnngh, two cen^mGlrM 
abovB the level of itie menmrj'. The balKiy, once in action. rtquJrei 
no other care tban that of drawing off with a gloss typhon, the liqaiU *Ata- 
ratvtl with iodide of mercurj', which is to be restored to its primitive slctneatn. 
The couple thna omingcd and exhibited recenllj' before the French Acad- 
emy, pussosaod n feeble olectro-motire force. It wu but little BCronger than 
a, couple with snlphnte of copper, and onlj one third that of a conplu vith 
niuie acid. Its force was such that, for a trough of about Ave dcamctrel 
square, and with a thicltneaa lor the bed of iodide of potacelnm of about three 
cCDlennctroB, it was equivalent to t^n metres and a half annualcd copper 
wire, one mtllimotie in diameter, lliis wire being at 0° cealigrado in tempc- 

The piDcein adopted iij Mr. Doat for economising the residues, admitting; 
of some improvement, ho mode cliongos which have increased the power of 
liis batteries. 

The mun point ronai its in Bubstimting linc amalgam for mercnry ; ho 
obbiins thooce iodide of Einc, and Ibe restoration of Iliis compound to iti 
elements, which at first appeared difficult, he tins rendered may by nsing a 
hjdratod carbonato of copper, Whilst the soluble salts of oxide of copper 
in reacting on the alkaline iodidci prceipilaie only one half, the hoaic salt*, 
and espetdally tbo carbonate, exercise hardly a sensible aclioa on the alka- 
line iodides, but act with the greatest rapidity on the alkalino-earthy or 
metallic iodides, and eliminate the whole of the iodine, the oxide passing to 
die Blalc of a sulxiside, and the motal combining with the iodine becoining 
oxidized. This action, which goes on rapidly at the ordinory temperature, 
ii insIimtaneoiiB at 50° C. 

On the flat carbon pole, there ia placed a brood filter of porous earth, con- 
taining hydrated carbonate of co)iper. When the battury has been Ibr a 
wlule in acUoD, the liquid, consisting of double iodide of zinc and potassium, 
is drawn from the trouglis and thrown upon the filter, where it is derom- 
posed bj the copper salt. The alkaline iodide remains pure and the iodide 
of ainc is clianged into an oxide of this metal, whilst the iodine set at liberty 
is dissolved in the alhaliue iodide, and posses with it through the filter and 
fklb npan the carbon polo. Thus the processes for recovering the iodine 
t«qiures only [be drawing off the liquid and putting it in a filter charged 
with hydraicd carbonate of copper. The products left on the filter are oxide 
of imc and carbonate of copper. They arc mixed with charcoal and fused 
at a red heat. The result is a brass always in domand in commerce. The , 
bydnted carbonate of copper ia propareil by double decomposition by means 
of sulphate of copper and carbonate of soda. Tbe latter is the only product 
irbieh is lost ; all the others, the iodine, iodide of potassium, mrax^rj, zinc 
end copper, are re-obtained and may servo agnia in the batleiy, or bo uwflil 
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Mr. Doat does not perform the reduction of the ainc and copper except 
I, when it cnn be done on a large scale; for ho then obtains a casting of brass, 
I of praater commeniol value. 

A liatteri/, called a Baitery vith Iri/Je conlacl. — One clement of this bat- 
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a glass or sCane ware cnp, St the botloin of which there ii ^ 
plate of non-aniDlgaiiialcil zinc rommiuiicBting withoat by means of a ec 
ducting strip. Above the plalc of zinc there U a sihtbI fmincd of a 
copper pUle having an uttnclunent for makiDg connectiong. A Bolnlion a 
mlphate of pulash coven entirely a plalo of zinc, anil tvela lu i 
height the plalo of copper. Immediately on making the eonnccl 
tween tbc eopper anJ zine, aa electric cuircDt is catBhlishcU wiiich r 
It for aercml wcvks. 

of this battery is on Italian, FranecEi^ Selmi, Professor ofl| 
Chemistry in the University of Turin. The Qovel and im 
it is thu triple contact, viz., hotvrecu the sulphate of pnudh i 
phato of potaah and copper, and between the copper and th{ 
Selmi luts obierved tlut there is a great advantage in lliis contact of the H 
willi the copper immcrseil in the sulphate of potash, tlndtng that di 
current is sensibly weakened tvlicn Che copper is wet throughout. 

Jedilk'i Iinproitid Bolterij. — At tbo last meeting of the German i 
elation for the Fromotion of Science, Professor Jcdiik explained a raodifh 
tion of Professor Bunscn's battery, made by him, with the a 
MM. de Csapo and Hammer. Tlie septa iif ihe cells in this modified bi 
tory are made of Professor Sciiiinbein's paper, which may easily lie re 
ivitEi collodion, and opposes little resistance U> the passage of the galva 
current. The first experiments were madu in 1844, wiih a onc-coUcd, w^ 
Earned Grove's battery. Afterwards Professor Jcdiik succeeded in prepa 
ing a mixture of anlphnr, cinnabar (or oxide of iron), and asliestos, of a 
fident solidity, and which snflicieiitly resisted tlio action of ninic acid. . 
battery of one hundred elements, constructed on Professor Jedlik'a pin 
although much damaged by transport, was oxhibilpd at Paris in the so 
of 185S. When still utiimpaircd, forty of these elements gave, witli ( 
coal lops at the ends of the polar wires, a li{;li[ ei]ual in intensity tv 
united flomca of 3,500 common candles. 



TELEfil^Vl'ltlC MimoKANDA. 

At the meeting of German nammliets at Vienna, last September, BCi ■- 
GinCi showed that one telegraphic circuit will nfiect another which may ht^ 
pen to be near it, though the latter be altogether unconnected witli the bat- 
tery. Pass a eurroni through the first, and tlio second, as demonstrated by 
the galvanometer, ia visibly nfffectcd — in some as yet nnexplained w&J*,. 
' through the earth. 

In^TovemeBt in Hota^t Tdt^mpk, — An improvement, known a 
Printing Telegraph, has been cBcclcd on House's insimmcnl. 1 
parts of House's machines ore typo-wheels, wliicli are made to revolve a 
at the different stations, so that when tliey are all stopped at 
stont by breaking die cnrrenl, the same letter ia, at every place, in front « 
the iuBtrament. Sometimes one wheel geta in udvancc of the olliers, a 
until put bark iiy the operator. Tbia getlins out of register 
obviated in the new improvement, by giving the tyi>e-whcelB u vibrating m 
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don. After UTegr^liing cnch letter, Lhose wlieeU rome back to dio stsrtiiig | 
point, so thai if cho macliine mukoi on error it \i conlincd in one tettur. Ill ^ 
BnoUiBT pari of the EurangemcDt, dcnuminBtcd tlie mutator, which is 
main tclogniphic circuit, there is such a cgmbiaalion with apennanont olec- 
tfo-magnet, that the greatest of ail difflcnItiOB in Btormy woathvr, tliat of 
adjusting the magnet, a remorod, as the mutator ia selT-iuljuBling lo x gnsU 
extent, and a line of telegraph can bo eaccoBsfullj opotstcd by its nsD vthon 
all other magoetB ore unnianageable. 

The inrcntor expects that these instruments, in addition to the ordinarjr 
emplofmont, will be extensive]/ used by newspaper offieos, merchants and 
brokers, as they require no skill in handling, and cost but little. 

Ciaioiis aniicipalion of flie diicceerg of iht magnetic triegmph. — The prin- 
ciple of the magnetie telegraph, devised by WheiUstone, was fbmhadowod 
one hnudred and twenty-eight jenrs ago, in Bailey's Dictionary ibr 1730, — 
which contains the following : — 

" Some authors write, tliut by the help of the magnet or loadstone persona 
may communicatG ibeir minds to a friend ot a great distance ; as suppose 
one to be at London, and the other at Paris, if each of tbeni have a circular 
alphabet, like the dial-plate of a clock, and a needle touched with one mog^ 
net, Idien at the same time that the needle at London was moved, that U 
Paris would move in like maimer, provided each party hod secret notes for 
diviiling words, and the observation was made at a set hour, either of the 
dsy or of the night ; and when oao party would inform the other of any 
muter, he is to move the needle to those letters that will fotin Iho word<, 
that will declare what he would have the otiier know, and the other nsedlB 
will move in the same manner. This may be done reciprocally." 

Appiicaima of SUam lo Telegraphic Parpoiea. — Mr. Baggs, u well ktwwil 
elMtrician of London, proposes to overcome the great obstacle to rapid tele- 
graph cotmnunicaiion, y'a., the slownoBB of the recordii^g process, by lite 
Ibllowing iavcntion ; — A series of gntta percha bands, about six inches 
wide, and a quarter of an inch thick, are coiled on wliecls or Srums 
uTTunged for the purpose. These bands are studded down both sides with a 
single row of bolos at short intervals apart. When a message is lo bo sent, 
the clerks wind ufT these bands, inserting in the holes small brass pins, 
which according lo their combination in tvros and threes {with block IioIbb 
between) represent certain words or letters. In this manner the message is, 
aa it wore, " set up '" in the bands with gieat rapidity, and if the number of 
bands employed is sufficiently largo — say as numerous as the compositors 
emjdoyed in a large printing office — messages equal in length lo five or six 
<r^mr'P' of a newspaper could bo set up and ready for transmission in the 
qotine of ■ single hour. Of course this operation in no respect interferes 
■wUk tba telegraph wire itself, which continues free for nso until the bands of 
motsages are actually being despatched. The gntto. perchu bands, when 
fiiU, ore removed to the instrument room, by a simple appliance, preventing 
any denmgcment or falling out of tho pins while being niovcd about. In 
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the diarged poles of an electrical machine in such a manner thut, dtinng tb 
moment of ench pin's paseiag, it forms clcclrical communicacion bctwee 
the inatnimcnt and the telegraph, mid a signak is transmitted to the oCin 
end of the wire, where the spftrlc porforates a paper and records iho in 

In conaeqnence of a (orrible gulc during tlie latter pctrt of the year I 
llic two «nt)-tDarine cables between the ITiench coast at Colain and 
and the English coast at Dover were broken by a vessel drafgiog in 
over them. For some time aJYer this, Eogland had no commaoicat 
the continent except by the way of Holland. The Calais a 
now been reeatablislieil. The engineer charged with this -work made ai 
the opportunity to examine the cable at tho plnco of rupnirG, and he a 
that tliB conducting wires wore perfectly uninjured io ihcir enrelDp of gnttl 
percha, notwilhetanding the five j-cura' immursion iu sea water 

THE SUCMAEIKE ATLAKTIC TELECRATH. 

The first attempt to carry out ^e project of extending f enbrnorine b 
graph cable acj'osj the Atlantic, betwoen the western coast of Ireland a 
St. John's, Newfonnd] and, woa ansnccessfuUy made in the monlb of Angu 
of the post year. Witbout entering into a detwlcd occoimt of all tl 
ticalars of ibis important ondenoking, it is snfficient, as a matter of 
in these pages to say, that ai^cr Ilia successful deposiljon of 335 miles oj 
cable, the line broke, and the enterprise was for the present arretted, 
maximum depth fttlaincd to was upwards of 2000 fathoms, and tlie el 
working of the cable up to tho time of (he accident, was in every n 
satisfactory. The general rvenlt of the viidcrtakiug has conclu^vely d< 
monstratcd that there are no insupcralilo obstacles to be enconnlered, andj 
that under more favombio circumstances the project will be sncccssfuUy ct 

The, Directors of tho Company, in a Keport issued subsequent to a 
vestigation of iho accident, say : — " SnfRriont infomiBtion has already be 
obtained to show clearly that the present check to the ptogiess of the w 
however mortifying, has been purely the result of an accident, and ii 
way due to any obstacle in the form of the cable, nor of any natural difi 
ty, nor of any experience that will in the iiiture offoct in the slightest dl _ 
the entire succgbb of the enterprise. Tho only andden declivity of a 
serious magnitude (from 410 fathoms to 1,700 fathoms) had been safe! 
overcome,, tho beautiful flexibility of the cable having rendered it capable oF^ 
adapting itself, withoat strain, to circumstances which would probably have 
been its ruin had it been more rigidly canstrnctcd. Tho combined influonce 
of the temperatare of the water, and the campreasion of the poros of the in- 
Bulating medium, had practically shown that the action of a telegraphic 
cable, GO far from being impaired, is materially improi-ed by being sunk in 
deep water. These and all other circnmslances which liave been brought 
out by the recent expedition have made more and more cheering and certain 
tho pwspecls of complele sncceps on tho i 

It of the onderiaking the elcctricuuis of tt 
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panr.Messrs. WhiteJioiue and Brighl, have cievo led much time 
I carefiilly conducted experiments, witli a view of delemiininK iho influciipft I 
af induction, and dii!gui»cd GlBctridt}r in retarding tho transm 

s a!(ing Bubmorine wires. An account of thi^se experimentt lins bcea J 
officiollj published bj tlia comjutny, from wliich wo mnke the folloHing vXf | 

LG ordiaiuy arrangement of the Trireti of the electric lel(^a|ih, wbcro 
they are sCretclitnl upon posts and insulated by glaes nud the aurrounding 
I current of electricity runs along ns a simple strtam, and witli n ve- 
locity that is nlmoBt inappniciubla for ordinary dietoncea. Hue when tho 
-e inclosed in a sheath of insulating onhstancc, like gutia pcrcha, and 
in a moist medium or a meluLlic envelop, the casa is very diSetcnt> 
The influence of induction iJien comes into play as a retarding power. Am 
ngnlated conlral wire is electrically exciled, that excitement 
operates upon tho a4ioining layer of mclal or moisture, and colU u_ 
a electrical force of an opposite kind. Each of those forcea diaguisce, or I 
holds fast, an equivalent portion of tlie other, — and the electricity of 
remrol wire is thuii prevented from moving fVcoly onward ns it oCherwiM i 
innild. It is found, in short, Chat Che sahmnrine tolcf^ph cable is virtually' I 
alaigtliened out Lei/dai Jar, and tronsmitB tignals miile bcia^ diarged a 
^teharged, instead of merely by allowing a stream of tho clecldcal in&i^ J 
enoB to flow dynamically and evenly along it. And every time it is used ft 
has first to ho filled and then emptied, lu tho cose of a long Buhmaiio^l 

'as found to bo a tusk requiring considerable time,— 
found, moreo'er, to bo very much iucioosed with an ini'rease in the length I 
of the wire. 

In the early experiments mode for the detenninotion of the speed i 
Willi which the subtle inilucncc travelled along metallic wires, hundreds of 
tbousauds of miles appeared Co be traveraeil in a second i 
when a Hiroilar oxaminaCion was entered upon wich tolcgraphiu lines running | 
between London, MonchosCor and GlaBgDW, and laid under ground, and be- I 
twcen Tendon and Paris, and London and BnisBoU, partly m ' 
tind partly aubmariDo, it seemed llmC scarcely thousands of miles weigi ■ 
passed in tho samo period ; indeed, tho statement was made in a paper reoih^ 
by Mr- Edward Bri^t, at the roceting of the British Association in IBS^ 1 
Hut tht vrhdty of currattn in ordinary use /or ItUgrapkie parposa in ttMerm^ I 
NAM condoclort did not axeed one tAoutniirf milts per lemitd. This 
) nutn also inferred irom experiments carried on in a circuit of 4S0 miles of . 
' underground wire, that the speed with which an electrical impulse w. 

~ ~ oried with the energy or inteuEity of the current employed, and the 
ind coudiliona of the conductor used, and honce that the n 
n might be greatly incicnsod at will by adopting EUrreuts of ft 
different character to diose which hod been habitually trusted to. 

ProfbsBor Furoday had at once attributed these experimental diacrcpan- 
des to their true cause | and Mr. Whitehouse exhibits a very beautiful and I 
convincing experimental proof that it is as Leydon jors, and by rctcntiM^ J 
ge, that Bubmorine cables act lie takes, first, fifteen milea o' ' 
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B condncting iBjer externa! lo ice insulating inToBlmen 
B further end inw the air, and he then does the ec 
■o hundred miles length of the same wire. He i 

o oath (if theae lengths us Iliey have the capacitj lo i 
Then hu diachargGs each, allowing the distihargo ti> flow Ihromjli a fin 
coiled round a har of flofi iron, bo that the bar may lie rendered a n 
pro lewporf during the actual carront of the electridty. Upon mcaEnriol 
the force of each discharge-current, estimating it by the number of graiq 
the temporary magnet ifl able to lift, ho finds that where the fifteen r ~ 
length of tJie wire ia concerned, tlio weiglit liltol amounts to 1,079 graiu 
and that wliorc the two hundred mile length is concerned, the wei^t liftf 
amounts to 2,31)0 grains. A current which liflod 1S,000 gmiu!) hy «' 
moning through the apparatus thus arranj^d, upon being sent into a c 
insulated vrlre 49S miles long, lifted 60,000 grains when allowed In ft<ij 
back as discharge, and CTcn 96,000 grains if the discharge ]iaascd fhim bt 
ends of the wire at once, and ronnd tho same temporary magnet, 
niflcanee of this result, reduced to plain termii, is simply this — th 
(u reserediVs, and not ae mere channels, and accardinjli/ tha latyer n 
ceiuei and Aolile a larger guaatilij of the influence Ihart the smaller one, (ad l|| 
larger guantl^ naturatt^ pmduees lie mnsl poictrfal efffcla wlien it it oi 
aaipejniai \U impriaonmenl. If tho vires were acting oa eommnn ctm'dlfl 
ors, the longer wire wonW produce the weaker efFcct on areount of tfio fl 
trical influence being attentmted throngh its extent. As they ai 
ai I!icyden jars, or reservoirs, Cba longer wire is the moat capacioua r 
cle, and prodnces tlie most cnurgutic result, as its coulcnts are pound e 
It is now a familiar fael, that sensitive mngnetic needles, placed by the n 
of a long and completely insulated wire when it is charged, give clear fnfl 
cation of the first " rush " of Ihe influence into the wire, o ' ' 
tho chai^ for st^vnal minutes aflicr Ihe charging contact has been brolB 
and of the flual " rush out," or dischorge of the influence in tho oppotite n 
rection, when the ^vire is connected with the earth by its 

When the fact liad been satisfactorily made out tliat the insulated mar 
wire must act as a Loyden jar, and be aflbcled by chBrgo and discharge,! 
became a matter of the bigbcEt practicHl importance to determine whetbT 
there was any peculiarity in this mode of operation which might bo oxpeeK 
to interfere with (he flnal success of telegraphy, in its applieatiou to l<»E 
distances of sea circuit. A length of 166 miles of cable ehanring U 
process of mannfacturo at Greenwich, tlie opportunity was seized t< 
practical research into Ihe matter. This cable contained three very petfbctil 
insulated wires, arranged sido by side in its core of gutCa porcha, in snch^ 
manner that Ihey could very easily be connected together by their ends 
as to make an available length of wire for experiment of 498 miles. 

The first thing done with this arrangement was tho cxpcrimon tor's sj 
fying himself that ho mi^it use the results of his experimenta as fiur 
presaions of what would take place iu an extended wira 49S miles long, n 
withstanding the three several wires, which formed snceessivo parts of tho' 
line, lying side by sido in the narrow dimensions of the gutta percha core.' 
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. wiu made of Iho inflacnco oacJi wire exerted apan ilvj 
neiglibor, ia sellings u]> slight cbar^a or on opposiu; kiod of clcctriciiy in^ 
duciivcl}-, and it wni hand Uiui Ihe indufiiiiv iiifluetia Ihta exated uiu mtg 4: 
tai-tiioasandth part a/lhui wliich una transmiUed alaag eiUtrr of lAi wim, IM. 
nnkxioiij. Tho resnlu were uttninod by pasiing canenti in viu^iu dic^Jfl 
tioiu and in various wiijs along [hreo winw BimnltimeouBly, anil b]r Ol 
ing the differenuos of powur in each, hy their diveise capubilitloa of mi 
xivg soft iron bars. 

Bj ISSa the scientific fnyu bad provided thomselTes with much moi 
plefe and perfect inBtramenls for pursuing tlioKe inquiries ; and the rai 
tioD uf new tDlcgntph lines bod also fumiehcd tbcm with better opportuniti^ri 
of lOBiJng their experiments. It was soon fouud that a magneto-ebctri 
oprenE took, n second and a half lo discharge itself, wben it moved tbrougt 
|,14G milcB of ivire, in consequence of the retarding power of induction ta S 
this extended medium. This was a rate of epecd nut at oil compatiblei 
saj profitable employment of a trann-atlontic telegraph far comiDercml pOTr i 
poMa, — and the next step waa to devise some remedy for this inductire ob- I 
slade. The first tiling done was to seud diSercnt kinds of elcctiicitj' ftlong | 
the wire in snccesEioo, in the hope that each transmission of one kind wouU 1 
clear awaj the residue of the other which had immediately preceded it. ' 
Theiesolt was a complete saccess. Although the same wire oni' 
mi^fneto^elcctric combination wore employed whidi hod before demanded k J 
HOBnd and a half for the completion of a single discharge, seven and ei^fe I 
cuneau now readily tworded themselves tn a single second. When po^ 1 
lire followed negative, and negative followed positive, in exactly eqtul pn^' I 
portions, the electrical equilibrium of the wire was continualty reatorcd H f 
fait as it woi dtstnrbcd, — each current clearing away the inductire in~ 
irtiich tlie other hod left behind it. It was proved, moreover, in the 

le experiments, that succes>ivo cllargea of electrical influence, — either 
if alternate opposite kinds, — may be travelling along 
d eonducting wires simultaneously, — the one following the olhsc I 
' o waves upon the sea. Alternate positive and negative signall I 
at along 900 miles of wire, at the rate of eight signals ir 
— and two signals arrived at the end of the wire after the a, 
B had been discontinued. In another experiment by the ni 
wire 1,020 miles long, throe signals of a siugle-stroko bell wore diatincdjr 
heard after the movement of Ihe hand which originated the ci 
ceased. This, therefoie, indicated a way in which the rapidity of trans- 1 
mitting electrical currents along a submarine wire conid be increased; It. 1 
was necessary only to employ opposite kinds, — positive and negative fL 

The next pomt to be investigated was the ratio in whlcli incroaso of 
tmce in a gutta percha covered telegraph wire augments tJie difficulties of 
■^Hd transmission. It had been supposed that the available fon 
■unishcd in the ratio of the square of the distance traversed, — th: 
ttcurreDl which has traversed 6(10 miles has only a ihirli/siilh part of tbo I 
working force of a precisely sioiilor current which has travelled only lOO J 
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milefl. In expenmenting opon Ihis point they hud to conaidm : First, tho 
diminution of the current's power 10 produca tnccliimicnl effeats; and, 
■ its tosa o/spteii. A yolfJiic liatteiy of bctbhIj-iwo pnira of plates, 
escli withaenrfcw ofaijitoeninphcfi, wnsKet to work, and it wa« ascertained 
how nmnj- grMna Uio current wonld raise in no instrnment contrired Ibrlliia 
parpMe, and railed tho Magneto-Elettromeicr, upon buiog ttBnsmitted 
Ihrough B, wiro Just long onongh to effect tho connection. The number of 
grains lifted was 25,000, Tho expcrimont being copeitted with (he same 
emreut through SOO miles of wire, tlie number of grains lii^il was lO.GSO; 
with 400 miles oF wire il yras 3,250; and villi 6U0 mile) it was 1,400. 
Cloarlf Iho loss of mechanical power in this eaac was not diminished in «o 
larga a rntiu as had liccn supposed. In regard to loss of speed, nearly flve 
thoosand observntJoas were made, vith nires vitrying in length ^ni cighlj- 
three to one thousand and twenty miles, to dclcrmine its ratio ; and fWitn 
these it appeared that with a wire eighty-three miles long the transmission 
was effecieil in .OS of a surODd : n-ith 166 mile3in.l4 of asetwid; witli249 
miles in .36 of a secoad; with 49B mQcs in .79 of a second; andwith I,OSO 
miles in 1.43 of a second. Taking tighly^three miles as the unit, there was 
in thcBO observations a series of distances employed, which wonld be repra- 
santod bj numlicra I, 2, 3, 6 and 12. Consequently, if tho law of the 
squares of distance had applied, the transmission through tfas thousand mile 
length of wire should have been one hundred and forty-four times as slow 
as through the eighly-tiuee miles length, or in otlier words, it should have 
reqairod nearly twelve Eeeonds tor its completion. The result of a rerr 
large number of direct experiments and obserralions, pretty well established 
the fact, (hat the velocity of movement of a, m^Tieto-electric current, 
tluvBgh a gutla perclia covered copper wire of rtie raie of sixteen gauge, il 
300 miles in from one-twelfth (o onc-eixtcenth of a second ; 600 miles in 
fiom one-sixth to one-ninth of a socoikd ; and 900 miles in from one-fifth to 
onc^ouith of a second. Theserios of distances being represented by I, 3, 
3 — tho corresponding serioa representing velocity becomes ono-qoarter, one- 
ninth, one-sixteenth, or thereaboata. With a wire 500 miles long, 350 dis- 
tinct signals were attainable in a, period which allowed of exactly STO dis- 
tinct signals, when a wire 1 ,030 miles long was ua«d. 

But the ostont of the conductor is obviously not the only element eon- 
cemod in the velocity of transmission, for wires of eqnal dimensions and of 
like composition. The velocity varies with the Btrdngth or quantity of the 
eioctrical current sent through any given wire. Seven small pieces of ilnc 
wore prepared and covered entirely with sealing was, ftagments of copper 
wiic bein;; attached to servo as «>pper plates. The sealing wax was tixen 
cliipped off just from the point of each, leaving a portion of the metal htm, 
to the extent of acnrccly the size of llie letter o on this page. These zinc 
plates liaving been pnt into seven small acid-charged cells, and so cunslitated 
a voltaic battery, a reccivmg instrnment was set priuiing liy means of Iheir 
Lilliputian energies through 600 miles of wire. Tho printing instrument 
performed its work with tho ntmoit facility, but, hy means of tho recording 
apparatus already described, it was proved that the currect look nine-tentht 
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of a second to make its journey. From a voltaic sand-battery of twelvio 
pairs of four-inch plates, the current took forty-four hundredths of a second 
to traverse 600 miles of wire. 

Yet again ; currents of a different quality travelled with different degrees 
of velocity, even when equal to mechanical tasks of like amount at the ex- 
tremity of any given wire. Seventy-two pairs of sand-battery plates, (each 
sixteen square inches in area), which lifted 1,400 grains in the magneto-elec- 
trometer at the end of a 600 miles wire, generated a current which took 
for^-four hundredths of a second to traverse that distance. Two largo 
double induction coils, thirty-six inches long, (the secondary coils l>cing 
com]X>sed of a mile and a third of fine wire), and excited by ten pairs of 
plates of 100 square inches eiach, arranged as a Smee's battery, gave rise to 
& current which could only lift 745 grains at the end of a 600 miles wire, 
bat the current in this case travelled through the entire stretch of wire in 
nineteen-hnndredths of a second. Simple voltaic electricity was capable of 
a greater mechanical effort at the end of a. long wire, than a magneto-elec- 
tric current ; but tlie voltaic electricity, which was capable of the greater 
mechanical effort, strange to say, travelled throiujh iJie insulated wire at a con- 
siderably lower rate of speed. A very large number of experiments com- 
bined to prove that a rate of transmission could be obtained by the employ- 
ment of magneto-electric cmTcnts from two and a half to three times as 
great as that of any voltaic impulse that could be used. The mean or 
average speed for voltaic electricity in a numl)cr sixteen gauge copi)cr wire, 
of a certain determinate length, was about 1,400 miles per second ; the mean 
or average speed of the magneto-electric current in a similar wire of equal 
length was about 4,300 miles per second. The maximum speed attained by 
Yoltaic electricity was 1,800 miles per second; the maxinmm for the mag- 
neto-electric current was 6,000 miles per second. There could be no doubt, 
after these experiments, that the magneto-electric current issuing from induction 
coils gives a trdile vdocity of electrical transmission, and therefore realizes a three' 
fM working speed. 

Professor Faraday has shown that no augmcntition of velocity results 
from the use of an increased amount of battery-power in the simple voltaic 
arrangement, up to the employment of twenty times the number of plates 
used at the first. In tliis particular again the double induction current es- 
tablished for itself a marked superiority. This current can have the speed 
augmented by increased amount of battery power. This was remarkably 
proved by an inverse inference in one obscrs^ation, in which there was a 
steady and gradual diminution of velocity from 5,400 to 3,000 miles per 
second, during the spontaneous exhaustion of a small Grove's battery, em- 
ployed in exciting a series of magnetic induction coils. Increased quantity 
in this arrangement tells by filling the thick wire of the primary' coU to its 
full capacity, and this produces increased polar force hi the temporaiy mag- 
net, and increased inductive excitement in the finer secondary coil. 

Experiment demonstrates that the velocity of an electric current dimin- 
ishes with progress along a lengthened gutta pcrcha coated wiic, more 
nearly in the proportion of an arithmetical series, than in that of the squares 
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of the tmita of distance travelled. The retardation practically^ dt 
msasure exceed tlia simple arithmolicHl ratio of unita of distance tn 
bnl this departure from the lav of the Eimple serieB is in all prohabllit]' d^ 
to the retardatioa caoeed in the further portiooB of the conducting « 
the increaainglj exhausted condilJDn of the weokDned stream. When tt 
smouDt of electro motive force is fairly proportioned to the length of tf 
wire, a more aniform rate of propagalioa in tbo several ports of a contim 
ons extent ia found than is tbo case trben an adequate amount of electrical' ] 
inSaence is employed. 

When the Dotion was first brought prominently forward that the electrical iJ 
influence ought to pass along telegraphic n-irea with n velocity proporti 
ia reverse ratio to the square of the length of the » 
plan was proposed for practically getting over this difficulty- 
was, to make the road for tlio electrical current of easier access, b 
larger. It was conceived that if one wire was required to tran 
with equal facility and speed to another which was only ono-s 
long, the longer wire should bo made of at least six times the 
the shorter one. 

It was obviously a matter of piiroory importance to the cause of Atlan 
telegraphy that the deductions of this theory should be put to rigid e 
mental proof, because, if they were correct, so lai^ and ponderous a 
woald be required to cany oven D single conductor, that tbo mannfacti 
and deposit in the Atlantic dcptlis of Each an unwieldy muss would h 
affair that mmt prove of exceeding difficulty and cost, if not, indeed, i1 
gelher impracticable. The Calais and Dover cable weighs eight ti 
mile; the entire weight of a cable for Atlantic service, of only til 
dimensions as tliis, would be at least 20,000 tons. As, therefore, the A 
tic Cable would be required by theory considerably ti 
plain that not oven Scott Bossell's Leviathan ship, which will be a 
move over tbo wares with an army of ten thousand men upon her d< 
coald carry it to its destination. In the nnsucc^sful attempt to lay d 
the Mediterranean cable, it was found to be a task of extreme difficulty, 
even danger, to manage the mechanical parts of the operation, owing to ti 
great weight of the cable held in suspension, and the vast strength and g 
of machinery required to suspend. It may, therefore, be easily imagiiM 
what the task would be with a cable weighing some ten tons per mile. •" 
weight in Atlantic depths, dependent upon itself, and hangiog from the »t 
and machinery would with it exceed twenty tons ; an amount equally in 
venient and dangerous to the cohesion of the structure, and to the capt 
ties of the apparatus used in paying out. 

The first oxperimcQtat investigations upon this point comprised a s 
of not less than two thousand observations. The experimenter wo^ 
with a three hundred miles length of wire, which ho was euablcd so to doubla I 
tmd treble at will, that it became for the time virtually a wire of twice er 1 
three times the original capacity. The result was that it iqipeored the yiitt I 
of Increased capacity did not transmit eUclrical tigaals teilh grealrr /acUHf I 
and s^eed (hwt (ho smaller one. With a length of 166 miles, the •nHodlff I 
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of the simple TOltuc cmrcnt rame out .IG of a wcond for » 
tfnglB wine ; .21 of a second for s doulile one, and .38 for a treble one. 
Witli the wme length, Ibo relocilj of llia double induction current came otit 
Ibr the lingle wire, .03 ; wiib the doable ouc, ,09 ; and with the treble onv 
.D9S of a second. With a length of eso miles, the Telocilj waa Ibr roltalc 
ekctricitT, .29 and .40S of a secood for a single and double wire rcspccIiTOl;, 
■nd for the doable induction current .145 and .185 of n second. The fact 
ftiis BCtaallj is, that increasing the tiie of the ainductor aujjsfnd rttardalian 
in the cransmission of dectricii; throogh it. A trablc-eized conductor pyea 
titv\j B doubled rato of retardation. 

■ ■ The genersl conclnsioa drawn from the important inTestigatioD of the aa- 
tnmption that electrical currents would move in submarine circuils with to- 
■odties that went in iuTerso ratio to the squares of the lengths of the circuits, 
■eems to be that Naiure rrcognisea the adaitnec of no lach law. " The lam of 
dtttqtaret" may possibly apply to the transmission of electricity freely along 
rimpti condnctiDg wires, but it errlainl^ doa not applg to the cow of lU tram- 
litisuM a&n^ tubmarine or subterranean gulla pcnha coeerrd vtre, (the facility 
of transmission being esdmated by rate of speed), because in this the case is 
BOt one of simple conduction, but of lrenBmii<sian after the wire bai been 
tliarged inductively to sutojalion as a Lcydcn jar. 

• Ai the result of all the inTestigations the following points may be nw 
lidared as established : — 

That gutia percha covered submarine wires do not transmit as simple in- 
nlated conductors, but that they have to bo charged as Lcyden jars, before 
Ibty can transmit at all. 

' That, consffiucntly, such wires transmit with a velocity that is in Do way 
■ceoidant to the movement of the electrical cuirent in an unembarrassed 
^ay along simple conductors. 

That magneto-electric curccDts travel more <]uickly along such wires than 
AnplB voltaic currents. 

I. That magneto^loctric ctirrenu travel raoro quickly when in high energy 
fliaii when in low, although voltiuc correnls of large intensity do not travol 
■lore quickly than voltaic currents of small intensity. 
' That Ae velocity of the transmission of signals along insulated submerged 
trires can bo enormously increaaed, from the rale indeed of one in two 
Nconds, to the rote of eight in a tingle second, by making each altemata 
■Ignal with a current of different quality, positive following negative, and 
BtsatiTe following positive. 

- That the diroinntioo of the velocity of the transmission of a mignoto- 
dectric current in induction-embarrassed coated wires, ia not in tha inverfe 
■alio of die squares of the distance traversed, but much more nearly in the 
latio of simple ariilimcticat progn»9ion. 

The several distinct waves of eloclrici^ may be (ravelling along different 
pBTU of a long wire eimultaneouely, and within certain limits, without inter- 
Ibreoco. 

That large coated wires used beneath (ho water or the earth arc worss 
■aaioctcn, so &r as valoc)^ of tranamisuon is concerned, than small ones. 
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and therefore n 



not EO wull Euiteil s« small ones for tUc parposea of sn^ I 

a of tclcgmpliie Eignala ; and 
That by tlie use of comparatively small coatetl wires, aud of clectr 
netic induction-coils for the exciting agents, iclegnipliic signals ciu b 
ndttcd tiimagh two thousand miles with a speed amply Eufficieot fbc 3 
commETcial and economicol purposes. 



OS TIIE DEPOSITION DF THE JlTLANTIC TEI£GEAPn CABUl. t 

In a discosaioD irhieh look place nt the Inst tnceling of the British 
ciation, on the deposition of tho Atlantic Telegraph Cubic, and 
mcDt npon the liottom, it seemed to bo oniversully adinillcd that it 
malhomaticalty impoBsiljle, mdess the speed of the vessel from wl 
cable was payed OQt Could be almost infiiuHilj increosed, to lay out 
in deep waters (say two miles or more) in such a, way as not to require^' 
length much greater than that of tho attnal distance, be &oni tho inclined 
direction of the yet sinking pnrt of the cable, the snccoseiTe portiong payed 
out most, when tliey reached the bottom, Htrange tlicmsclres in wavy folds ; 
eiaeB the actual length is greater than tho eniiio horizontal distance. Tljg 
fact, therefoic, which, when noticed, led to the increasing of tlio rtn" 
tlie Atlantic cable natil it bndie ought to bare been anticipated, awl 
be provided for in the future progress of that great natiooul undcrtukin^, 



GBAHAM'S 



MAGKEnC COMPASS, 



In this recently patented compass, by Capt. Gniham, of England, 
local attraction in iron vessels is counteracted by means of a EcrieB of pci^ 
manenC mngneta. Inslead of being laid down oo the deck as in the olft 
plan of adjustment, tliese magDots, four or tire in nnmhiir, are disposed on 
n Rramc round tlie compass and on a level with the card, and are eo airaiiged 
as to bring their polarities into correlative lines. Each magnet is litted 
a screw, hy Which it may lie brought neater to or drawn hack from the 
pass by simply turning a small key. The effect of these magnets is I 
round the compass with a well balanced and tensiblo force wlitch cuts 
ftentraliaes all local derangements. Whatever the amount of disturl 
maybe, the magnets canlxiHo brought to bear npon theoompnss as 

Great steRdiness is thus imparted to the needle, prcsen'cd as it is 
from oscillaEjon by invisible threads of inflocnce issning from ihc magnets, 
while at tlie same lime what is called " the sluggislincss " of tlic needle it 
diesipalccl, its energy and sensitiveness aie increased, or in other words it fa 
rendenMl more suscGptihle of inHuonce by the natural magnetic current, aild 
consequently u mote prompt and truthflil indicator of any alteration in the 
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exiiibilcd «eTera1 ipecimeiiB. The liist of these coniiated in the employment { 
of platina iiuleod of copper, and of making a. akclcloa figure roughly re- 
MLinbling the oatlinc of the cast sought to be attalnud, bj mcuu of which, 
according to the lecturer's proceu, con bo produced busts, iiAtura, and 
groiipa in full relief bj a alogle opentioa. The utcond proaws wai lor gaU 
Taniiing or coppering iron iiiid tiut iron to anj (hickncsa required without 
the cyanide hath, and its employment in comnicrce aad in the naTj. Thg 
proceu was not fall; coiumunicaui'l, as it is commercially desirous to keep 
it a secret, but sufficient was communicated to show that the cyanide hath, 
vhich is not only expensire but dangerous, can be dispensed with. Tha 
last branch of the paper treated of Messrs, ChristoG and BouiUet's proccat 
for strengthening eloctrotj^KS, the ptinciple of which was to leave an open- 
ing in die back of the thin electrotype, obtained by pnicjpitatiug it, and bf 
potting it into a number of email pieces of brass, which, on being melted 
with an oxhydrogcn blast, becotae diffused all over the interior of the cop- 
per without ii^oriog it ia any way, and thereby imparting to it tho strength 
of cast Iton. 

££CEKT r&OGRESS OF TERRESTCI.U. UACrfETISM. 

It has been long known that the 'elements of the earth'a magnetic force 
were subject to certain regular and recurring chonges, whose periods were, 
respectiiely, aifaji and ajr«ir, and which, therefore, were icfcrreil to the snn 
as their Eoorce. To ilien pcrindicaL chungoa Ur. Lomimt, of Munich, 

added another of ten yean, the diurnal range of the magnetic decliuBtioa 
liariiig beeu found to pass from a maximum to a minimum, and back again, 
in about that time. But besides these slow and regular changes, there are 
other* of a different class, which recur at irngulw intervals, and which are 
(jiaracteiized hy a large deTiation of the magnetic elomcots from their nor- 
mal slate, and generally also by rapid fluctuation and change. These phe- 
nomena, called by Humboldt " magnetic storms " have been observed to 
occur sinadtanrou^y in the most distant parts of the earth, and therefore indi- 
cftlo the operation of causes aflccliag the entire globe. But, casual as they 
•eem, they are found to be subject to laws of Ibcir own. Professor KreU 
ma the first to discover that, at a given place, they recurred more frequently 
at certain hours of the day than at others ; and that, conaoqaoally, in their 
aecM efftclt, they were subject lo periodical lairs, depending upon the Aourat 
each station. The laws of this periodicity have bcea ably worked out by 
General Sabine in his discussion of the results of the British Cotouial Ob- 
servatories ; and he has added the important facts, that the same phenomena 
obHTve also the two other periods already noticed, — namely, the onnimf and 
the Aetnnial periods. He has further arrived at the very remarkable result, 
that the decennial magnetic period coincides, both in its dunition and in its 
epochs of maxima aod minima, with the dcirennial period observed by 
Schwabe in the solar epols ; from which it is to be infened that the son ex.- 
vcisei a magnetic iaflaence upon the earth dependent on the condition of its. 
bBUBDOB utvelop. We an dius in the presence of two facta, which appear 
15» 
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sit;hl opposed — nimclr, the absdule simullaneiii/ of niBgjictic dis- 
turbBDCcs nt ail parts of tlic aartb, and tlieir prcdoiaimnee of cerltiin load 
Anurs nt onch pluce. General Snbino accounts for tliia apparonl diBcrepencj 
hj the cirumnfitjmcc, that tlio hoars of maximum distiirliaixro are different 
for tbe diffbreut clEmenls ; bo that there may be an abnonnal condition of 
ijio magDBlic Ibrco, opflratiag at the Bamo iuatnut over Iho whole globOj Lot 
maniffealing itself at one plat-o chiefly in one clement, and at anoSier pliK* 
in anolhcr. I wonlfl venture to surest, as a suhjoct of ioqniry, wbethw 
the pliouomenawliiehTiave been hitherto grouped tt^ther as " occ«Aioa] ** ' 
, offBTts, may not possibly include tiro distinct dnssos of clmngoa, olMsyiug 
; Eepnrato lavra — oQO of iJiem being strictly po-uN/tc, and constituting a part 
of the regular dionuil change ; while Ibo other is strictly abnormal and si'niu/' 
taneotis. If this he so, it would follow that we are not justified in nopanuing 
Ihc larger changes &Dm the rest, merely on the ground of their mngnliule, 
ond that s diffotuit analy^ of the phenomenon will he required. Tlie 
eETects biAotto conaidoied are oil referrablo to the sun as Ih^ cause. Prof. 
Srdl diicoveted, however, thnt another Imdy of our Hystcm — namely, onr 
own satellite — exerted au effect upon the magnetic needle, and that lU^ ■ 
niBgnelie declination undenranl a araall and very regular vnriation, wiiose ■ 
amonnt was dependent on tho Innar hoar-angle, and whose period was 
therefoTQ a Innar day. This singulttr result was guljBCqacntly confirmed by 
Mr. Bronn in his discussion of the Makerstown Observations ; and its laws 
have since been fully traced, for all tho magnetic elements, by Generaf , 
SaWno, in the results obtained at the Colonial Magnetic Observaioiiefc* ; 
'Cba foii^uig Acts bear closely upon the deliated question of the cmues i^ ' 
the magnetic variations. It Inis been usual lo oEcribe the periodical cbnngeA', 
of ^a oarfii's magnetic force lo the thermic action of the eon, operfitin^' 
either diratlj/ npon the magnetism of the earth, or affecting it ivdirtdly 1^ ■ 
the indnetion of the tliermo-elcctric cnirenta. Eetu, however, we have ST' 
disttitet case of maj^etie action, nnaccDrnpaoicd by heat ; and the 
11 natnrolly sagg;eated, whether tho eolar diurnal change may not also be i^ 
depen&ut of temperature. The most important &ct, in its bearing tipoo*< 
Urn qoefition, is the existence of an annual iiKqaalityxa tlio diurnal variatioil, 
dipondenC on the sun's declination, recently pointed out hy General Sabine^ 
If we deduct the ordiualc of the curve which represents the mean diuftr 
nal varinlion for the entire year, from those for tho summcj- and winter halP 
jettly cnrves respectively, the differences are found lo bo oqiiol andoppositoj- 
and the carves which icpresont them ore, consequently, similar, but oppo^ 
Ettcly placed, with tcspeeC to the axis of abscissio. Proiu this. General ' 
Sabine draws the inference, ihat the dinmal variation is ii direct effM ofaJar . 
aetioH, and not a result of its thermic agency. — Prea. Loi/d'a Address bejbr^^ 
lie British Association. 

OH THE ORIGIN AND CAUSE OF THE AUHOBA BOREAUS. 
At the Montreal meetingofthcA, A. A. S-iProf Olmstood presented briefly , 
his views respecting the origin and cause of iho aurora borcnlis. Contrary- 
tp tho ojiinion which ascribes it to terrestrial agents, as elctliii^iij or magnet- 
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ism, he argned that tho origin of the aurora was cosmical, tlio matter of 
which it was composed heing derived from the pknetary spaces. He inferred 
this cosmical origin, from the . following reasons : First, from the great 
extent of the exhibitions, sometimes spreading from east to west, for many 
Aoosand miles, and rushing to a height of a hundred miles and more, quite 
above the region of atmospheric precipitation. Secondly, from the fact that 
in places differing many degrees of longitude, the different stages of tho 
aurora (beginning, maximum and end) occur at the same hour of the night, 
indicating that a place on the eai*th, in its diurnal revolution, comes succes- 
sively under the nearest point of the auroral body situated in space. Thirdly, 
fix>m the velocity of the motions, being too small for light itself, but too great 
to result from any known terrestrial force, as magnetic or electrical fractions, 
occasioning a translation of the matter of the aurora. Fourthly, from the 
periodicity of the aurora, especially its secular periodicity, appearing at long 
but nearly definite intervals in a grand series of exhibitions, which increase 
to a maximum and then diminish in number and intensity, until the phe- 
nomenon, in its grandest forms, vanishes from our nocturnal heavens, — a 
fact which appears to remove it from the pale of terrestrial, and to bring it 
cleariy within the domain of astronomical causes, implying a nebulous body 
in the planetary spaces, from which the material of tlie aurora is derived, 
having a revolution around the sun, and a period in a nearly simple ratio to 
the earth's periods. 

At the Dublin meeting of the British Association, Capt. Maguire, who 
commanded the Plover, sent out in search of Sir John Franklin, via of 
Bhering's Straits, in the course of a discussion, said he wished he could con- 
vey to the meeting any vivid impressions of the beauty of the aurora as 
witnessed at Point Barrow, the most northern cape of that part of the Ameri- 
can continent which lies between Bhering's Straits and Mackenzie's River. 
It was never seen during the hours of daylight, or those hours which corres- 
ponded to mid-day, but towards evening its displays began, at first towards 
the north ; it then extended in splendid arches spanning tho entuD sky, and 
seeming to end in beautiful coronse towards the zenith ; these were occasion- 
ally of the most brilliant and varied tints and colors. It spread gradually 
more south, and at length died away towards the morning hours in the south. 
Such were the beauty and interest of these displays, that men and officers 
constantly, with the thermometer at and below forty degrees below zero, 
stood out for hours witnessing the glorious scene. During these auroral dis- 
plays he could not say that he had ever witnessed those violent agitations of 
the needle that others had described, but the easterly disturbance of the va- 
riation seemed to be simultaneous with its northerly display, and the westerly 
to its influence when it had passed to the south. At some distance from the 
ships, say about five miles, the water shoaled, and the ice had been driven 
up into beautiful rocky pinnacles ; beyond this, again, the water was always 
free of ice, and its temperature was frequently found to be twenty-eight de- 
grees above zero, when that of the air above was even forty degrees below 
zero ; the consequence was, that it had all the appearance of a boiling sea, 
so great was the quantity of vapor tlirown up firom it. 
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The follomng it an abBtrat t of ft locture on the nbove snlject, tocenlljr 1 
deliTercd before the Bo;il1 Institution of Great Britain, by Prof. Tjndal^ 1 
F.R.S.: — 

The motion of an attractive force, which drowB bodies towards the a 
of ^ earth, was entertained b/ Aaoiuigonis and his pepils, by Democritni 
Fylliagoi^, and Epicurus ; and Iho conjoctDreft of these andenta 
renewed bj Galileo, Uuyghens, and others, who staled that bodies a 
each other as a magnet atlraclH iron. Ki^plor applit^d the nation to b 
bejond the sutfaco of the earth, and aiEnned the extcnsiou of this for 
the most distant stars. Thiu it would nppuar, that in the attraction of 
by a magDOl originated the conception of the focco of gravitation. HeveRij 
thaleai, if we look clo^ly at the matter, it will be seen that the mngned) 
force possesses characters etrikingl j distinct from those of the force whii ~ 
holds the unirerso t<^thor. The theory of gravitation is, tliat every par 
clo of matter attracts everf other particle; in m^;netisni also we have t 
phenomenon of atliaclion, but we have also, at tlie same time, the fact a 
repulsion, and the final effect is always due to the diSerence of these ti 
forces. A body may ho intensely acted on by a magnet, and still m 
of translation will follow, if the repulsion be equal to the attraction, 
ping needle was cxhihiicd ; previous to magnetization, the needle, when il 
centre of gravity waa snpported, stood accurately level; hut, after magaitfm 
izalian, one end of it was pulled towards the north polo of the earth. Tbtt- f 
needle, however, being suspended from the arm of a fine balance, il 
shown that its weight was unaltered by its magnetization. In like man 
when the needle was permitted to float upon a liquid, and thus to I()lIow 11 
attractioQ of the north magnetic pole of the eartli, there was no m 
the mass towards the pole referred to ; and the reason was known Ic 
although the marked end of the needle was attroeted by the north pole, £ 
immarked end was repelled by an equal quantity, end these two equal a; 
opposite forces neutralized each other as regards the productioo of a m 
of translation. When the pole of on ordinary magnet was brought U 
upon the swimming needle, the latter was attracted, — the reason being 
the attracted end of the noodle being much nearer to the pole of the mi 
than the repelhid end, the force of attraction was the more powerful of tl 
two ; bnt in the case of the earth, the pole being so distant, (ho length of Ot 
needle was practically zero. In like manner, when a piece of it 
sented to a magnet, the nearer ports are attracted, while the me 
parts are repelled ; and bcrause the attracted portions arc noorcr to themagtS 
net than the repelled ones, wo have a balance in favor of attrac " 
then, is the most wonderful charocterialie of the magnetic force, which i 
tingnishes it from that of gravitation. The latter is a simple tupolar forci 
while the former is duplex or polar. Were gravitation like magnetism, 
stone would no more fall to the ground than a piece of iron towards tlHlfl 
north magnetic pole ; and thus, however rich in consequences the sappoat -T 
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tion of Kepler and others may haye been, it was clear that a force like 
that of magnetisin would not be able to transact the business' of tlio uni- 
verse. 

The object of the eyening's discourse was to inquire whether the force of 
diamagnetism, which manifested itself as a repulsion of certain bodies by the 
poles of a magnet, was to be ranged as a polar force, beside that of magne- 
tism ; or as an nnpolar force, beside that of gravitation. 

Bj means of a beautifully-devised piece of apparatus, which cannot well 
be explained without a diagram. Prof. Tyndall was cnablc<l to exiicrimcnt- 
ally proye that the force of diamagnetism was a polar force, precisely an- 
tithetical to the force of magnetism. The diamagnctic substance operated 
on in the first instance, was bismuth, but the same action was found to take 
place with yarious other substances, as phosphorus, nitre, sulphur, calcareous 
spar, statuary marble, etc., each of these substances was proved polar, the 
disposition of the force being the same as that of bismutli and tlio reverse 
of that of iron. When a bar of iron is set erect, its lower end is known to 
be a north pole, and its upper end a south pole, in virtue of the earth's in- 
duction. A marble statue, on the contrary, has its feet a south polo, and its 
head a north pole, and there is no doubt that the same remark applies to its 
liviog archetype ; each man walking over the earth's surface is a true diamag- 
net, with its poles the reverse of those of a mass of magnetic matter of the 
same shape and in a similar position. 

ON THE CONSERVATISM OF FORCE. 

The following lecture by Prof. Faraday, before the lioyal Institution, is 
one of the most interesting contributions made to physical science during the 
past year. The reputation and experience of the author, the interest felt by 
all sdentifie men in his communications, and the fact that the paper has not 
hitherto been republished in the United States, arc reasons for its entire re- 
production in the pages of the Annual of Scientific Discovery. — Editor. 

Various circumstances induce me ut the present moment to put forth a 
consideration regarding the conservation of force. I do not suppose that I 
can utter any truth respecting it that has not already presented itself to the 
high and piercing intellects which move wiihln the exalted regions of science ; 
but the course of my o^ii investigations and views makes me think that the 
consideration may be of service to those persevering laborers (amongst whom 
I endeavor to class myself) who, occupied in the comparison of physical 
ideas with fundamental principles, and continually sustaining and aiding 
themselves by experiment and observation, delight to labor for the advance 
of natural knowledge, and strive to follow it into undiscovered regions. 

There is no question which lies closer to the root of all physical knowledge 
than that which inquires whether force can be destroyed or not. The pro- 
gress of the strict science of modem times has tended more and more to 
produce the conviction that " force can neither Ikj created nor destroyed ; " 
and to render daily more manifest the value of tlie knowledge of that trutli 
in experimental research. To admit, indeed, that force may bo destructible 
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or can altogellicr disappear, would be lo admit that mutter conld be ni 
iLl«d ; for we kDow matter only bj its forces ; and Ibough o 

t commoulj referred to, namely, gmvity, lo provo its preaonco, il 
because gravity has any pretension, or any exemption, amongst the fc 
fbrce as regards the prinuple of coniercalilm, but simply that being, ai 
ym perceivQ, inconvertible in its nature and anchangeable i 

~ n unchanging test of the matter which we recognize by iti 
Agreeing with those who admit the conservation of force lo be apiincipll 
itt phyaica, as large and sure as that of the indestractibili^ of matter, or ll 
itiTariability of gravity, I think that no particulai' idea of force haa a rj( 
unlimited or unqoolified acceptance that does not include aaeat to it : 
also, lo d^ttile amount and drjinite disposition of the force, either ii 
effect or another, for these are necessary coneequeacei ; therefore I d 
that the conaorvaUon of force ought to bo admitted ag a physical pi 
oU our hypotheses, whether partial or goocral, regarding the actioi 
ter. I have hod doubts in my own mind whether the considerations I ai 
about Co advance are not rather metaphysical than physical, 
lo define what is mct^hyaical in physical science j and am exceedingly i 
verso to the easy and unconsidered admission of one suppositioQ t 
another, snggosted as they often are by very imperfect inductioi 
small nambcr of facts, or by a very imperfect observation of the fi 
selves ; but, ou tbe other hand, I think the philosopher may be bi 
application of principles which have been developed by close inquiry, h 
stood through much inveetigalion, and continually increase in force, 
instance, limt is growing up daily into importance as an clement in 
erciso of force. The earth moves in its orbit in time ; tbe crust of the ei 
moves in time ; light moves in time ; an electro-Tnogiiet requires iJ 
its charge by an electric cunent; to inquire, therefore, whether power, ■ 
ing either at sensibte or insensible disloncoB, always acts in ii 
metaphysienJ ; if it acls in time and across space, it most act by phys 
lines of force ; and our view of Ihe nature of the force may be affected to 
CKtremeet degree by the conclusiouB which experiment and observation a 
time may supply ; being, perhaps, finally detenninablo only by them. ~ 
inquire after the possible rime in which gravitating, magneric, oi 
force is exerted, is no more metaphysical than to mark the times of the kan 
of a clock in their progress ; or that of Che temple of Serapis and it 
and descent! ; or the periods of the occnltations of Jupiter's satellites ; 
that in which Ihe light from them comes lo the earth. Again, in soi 
the known cases of action in time, something happens whilst the fi 
passing which did not happen before, and does not continue after ; 
therefore, not metaphysical to expect on ofTect in every case, or to end 
to discover its existence and delennine its natore. So in regard to 
ciple of the conservation of force ; I do not think that lo admit il 
consequences, whatever they may be, is to bo melaphysical ; on the 
if that word have any application to physics, then I think that any hyp 
sis, whether of heat, or electricity, or gravitation, or any olhi 
which either willingly or unwillingly dispenses with the principle of co 
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I ttion, Ii more liable to the chitrgo than thoM which, hj inctailing it, bei!oniD 

■ fo tar mora strict and proriiic. 

. SnppoBing that iho truih of tho principls of the cansnTation of force is 

•ueslcd to, I come to itt uia. No hjpolhttia should be admlltod, nor anj 

I ■Msrtion of s fact credited, that denies llie principle. No view should be 

] iBconsistont or incompatible with it. Alanyofourbjpotbcsca id tlioprcKent 

ce DiBj not comprehend it, and may be unable to Buggest JCl 

; but none Rhonld oppose or conlraiilct it. 

If the principle be lulmitted, we perceive at ooce that a thcoiy or delini- 

~ on, though it may not contradict the principle, cannot be accepted aa euf- 

nent or complete anloas the former be contained in it ; that however well 

L or porfoetly ibo deflnilion maj include and represent the state of things com- 

I BKmlj caaHdcred under it, that state or result is only partial, and must not 

I 1w accepted as exhausting the power or being; the full equivalent, and theni- 

nEiilcred as representing its whoU nature ; that, indeed, it 

I naj express only a very small part of the whole, only a residual phcnome- 

1, and hence giro na but little indication of tlio full nutoral truth. AUow- 

: ibo principtc ita force, wo ought, in every hypothesis, cither to account 

its consequences by saying what the changes are when force of a given 

I tind apporoutly disappears, as when ico thaws, or else shonld Icarc space 

"w ibc idea of the conTorsion. If any hypothesis, more or less trustworthy 

B other accounts, is insufficient in expressing it or incompatible with it, tho 

■ place of dcGcieacy or opposition should bo marked as the Dost impoFiant for 
n, forthcra Uee tbo liopc of a discovery of newlawa or a new con- 

I'ditioD of force. Tlio deSciency ahould never be accepted as saliafaciory, but 
^ 1« cenemborod and used as a stimalant to farther inquiry ; for conveisionB 
' of fi>rceinoyher« ho hoped for. Suppositions mnj bo accepted for the time, 
provided they ore not in controdiclioa with the principle. Even an increased 
gr diDiinishcd capacity is t)ettcr than nothing at oil, because anch a suppo- 
utioD, if made, most ha consistent with the nature of die original hypolIiO' 
rii, and may, therefore, by the application of experiment, bo convened into 
> fiinher test of probable truth, The case of a force simply removed or sus- 
pended, withont a tranafBrred exertion in some other direction, appeals lo 
mo to be absolutely impossible. 

If the principle be accepted as true, we have aright to pnrauo ittoitacon- 
•eqtwnces, no matter what tliey may bo. It is, indeed, a duty to do so. A 
theory may be perfection, as far as it goes, but a consideration going beyond 
it, is not for that reason to be shut out. We might as well, accept our 
limited horizon as the limits of the world. No mngnicude, either of tho 
phenomena or of the results to bo dealt with, should eiop our exertions to 
ascertain, by the nse of the principle, that something remains to bo dis- 
covered, and to trace in what direction that discovery mny lie. 

X will endeavor to ilinatrate some of the points which hare iieen urged, by 
nfteence, in the first instance, to a cose of power, which has long had great at- 
tttcliDns for me, because of its extreme simplicit]'. ila promising nature, its 
universal presence, and its invariability under lilte circuiuatanccs ; on which, 
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dMM^ Ibarcexperimealed* and ujn ttSeS,] 
KcQ bettowcd, I mean tlie force of grariuiioii. 
raarircd idea of tbe gnThadng forne arigtit in i 
tractmfim tzvUd tfAnen (DCf (m or oS Aefoitida or nonei o^i 
eiimftauMedalaiKr,biit rilta itraiyA raryliy iiirmdg at At tqaanofthe 
dabate. Ilie D«ul idea of ibe (bne implies i&H< iction u a distance 
neb a Tiev aiipean to pment little difficullj exc^ to Xerton, and i 
iDchuUng idtkU^ who in t^|al respect maj be of like mind with bim.t 

This idea of g ra ii ty appears to me to ignoic oniicljr the pfind]Ai of 
coD!<muan (rf force ; and bv tbe lEima of its definition, if taken 
■olnle ssme, " ranpug iuTcneljr u tbe Eqaare of llie distance," to be in 
dired oppoeilioa to it, and it becomes mv dun now fo point oat where tliis 
amtridkiioi) o<m», and to tt^e it in iHojtraiion of Ae principle of conserv- 
atimi. Areame two paniclca of laiitlcr, A and B, in ftce space, and a force 
in cadi or in both bj whith thtj graviiali? towards CJidi other, the force 
being anallerable for an unchanging distance, bnt varring invenely na the 
sqnan: of the difUtnce when tbe latter tarie!. Then, at tbe distance of ten, 
tlie force niaj be cstimaled as one ; wbilsl al tbe distance of one, that is, one 
tenth of the former, the force will be one bundred; andifwa mppose an 
elastic spring to be inlivdnecd between die two as a measoie oT the attrac- 
li¥e force, the power compresfiing it will be a hnndred limes at mnch in the 
latter uue as in the former. Bnt from whcnco can this emnoODS inervase 
of power come 1 If wo say ihnl it is the charsdcr of this force, and conteni 
ourselves with that as a sufficient answer, then it appears to me we admit a 
creation of power and that to an ononnons amoonl ; yet b; a change of con- 
dition, so nnall and Eimple as to foil in leading tlio least insmicted mind to 
think that it can be a snSldent cause, we should admit a result which would 
e<]tial the highest act oar minds can appreciate of the woriiing-of infinite 
power upon matter; we should let loose Iho highest law in phfEieal science 
which our faculties permit ns to pcrcejre, namely, the cmsovatim of forrx. 
Suppose the two particles, A and B, remored Imcfc to tbe greater distance 
often, then the force of attractioa would bo only a hundrcdlh part of that 
they preTJonsly possessed ; this, necording to the Blatemcnt that the force 
varies inversely as the square of tho distance wonid double the stiangeneM' 
of the above roEolts; it would bo an aiini'Ai'/uttiui of Torce — an effectequal ' 
ita infinity and its consequences with a-fation, and only within tbe jMiwerl 
Bitn who has created. 

Wo have a ri^t to view gmvitntioii under every fonn that ei^cr 
nition orltB effects can suggest to the mind ; it is our privitcgi 
every force in nature ; and it is only hy bo domg thni we liavi 
a largo extent, in rohiting the varioas fonns of power, so as 
from aflotlicr, and thereby obtain confirmatory evidence of the great print 
oftho conwrvalion of force. Then let us consider the two particles, A 
B, M ftttmcting each other by the force of gravitation, under another ' 
According lo tho defiuiiion, the farce depends upon both poilielea, and 
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particle A or B were by itself, it coald not gravitate, that is, it could have 
no attraction, no force of gravity. Supposing A to exist in that isolated 
state and without gravitating force, and then B placed in relation to it, 
gravitation comes on, as is supposed, on the part of both. Now, without 
trying to imagine how B, which had no gravitating force, can raise up grav- 
itating force in A ; and how A, equally without force beforehand, can raise 
up force in B, still, to imagine it as a fact done, is to admit a creation of 
force in both particles ; and so to bring ourselves within the impossible con- 
sequences which have already been referred to. 

It maybe said we cannot have an idea of one particle by itself, and so the 
reasoning fails. For my part I can comprehend a particle by itself just as 
easily as many particles ; and though I cannot conceive the relation of a 
lone particle to gravitation, according to the limited view which is at present 
taken of that force, I can conceive its relation to something which causes 
gravitation, and with which, whether the particle is alone, or one of a uni- 
yerse ^ other particles, it is always related. But the reasoning upon a lone 
particle does not fail ; for as the particles can be separated, we can easily 
conceive of the particle B being removed to an infinite distance from A, and 
then the power in A will be infinitely diminished. Such removal of B will 
be as if it were annihilated in regard to A, and the force in A will be annihi- 
lated at the same time ; so that the case of a lone particle and that were dif- 
ferent distances only are considered become one, being identical with each 
other in iheir consequences. And as removal of B to an infinite distance is 
as regards A annihilation of B, so removal to the smallest degree is, in prin- 
ciple, the same thing with displacement through infinite space ; the smallest 
increase in distance involves annihilation of power ; the annihilation of the 
second particle, so as to have A alone, involves no other consequence in re- 
lation to gravity; there is difference in degree, but no difference in the 
character of the result. 

It seems hardly necessary to observe, that the same line of thought grows 
up in the mind, if we consider the mutual gravitating action of one particle 
and many. The particle A will attract the particle B at the distance of a 
nule with a certain degree of force ; it will attract a particle C at the same 
distance of a mile with a power equal to that by which it attracts B ; if 
myriads of like particles be placed at the given distance of a mile, A will 
attract each with equal force ; and if other particles be accumulated round 
it, within and without the sphere of two miles diameter, it will attract them 
all with a force varying inversely with the square of the distance. How are 
we to conceive of this force growing up in A to a million fold or more, and 
if the surrounding particles be then removed, of its diminution in an equal 
degree 1 Or, how are we to look upon the power raised up in all these outer 
particles by the action of A on them, or by their action one on another, 
without admitting, according to the limited definition of gravitation, the 
fiELcile generation and annihilation of force 1 

The assumption which we make for the time with regard to the nature of 
a power (as gravity, heat, etc.), and the form of words in which we express 
it, that is, its definition, should be consistent with the fundamental principles 
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of force generallj. The conscrralion of forra is a fundBmontal piincipli 
honce the assumplioo wilh regani to a piirtitalar forni of force onght lo 
ply wb&t beromcs of the force when its action is iiKreaied or diminished, a 
Is direetiim chanjed; or else tlie Besumjitinn sbould admit lliat it is dDGdeoJ^fl 
in (bat point, being only half competent to mpreaent tho form ; and, in 
use, should not be opposed to the principle of conservation. Tbe i 
definition of gravity as an atti-acliBe force bttineea the parlida of matter T 

a mceraJtj as the square of the distance, whilst it stands as a full deRnitio^fl 

tbe power, is iD(H>nsistent wiili the principle of the canservalion of ford 

we accept thii principle, sach a definition mnst be an imperfect w 

a whole of the force, and is probably only a description of one ex 

that power, whatever the nature of the force itself may be. If the definitiia 

be accepted as tacitly including tho conservation of force, then it ought b 

admit that conseqtienceB must occur during the saspended or diminished d 

■ree in its power as gravitation, equal in importance to tlie powe 

ir hidden ; being in fact equivalent to that diminution. It ought also to 

mit, that it is incompetent to suggest or deal with any of the consequea 

of that changed port or condition of the force, and camiot tell whether th 

depend on, or are rclntcd to, conditions exlimaioT inUnud to the gravitol 

pordclo ; and, as it appears to me, can say neither yes nor no to any of H 

arguments or probabilities belonging to the subject. 

If the definition deniet the occurrence of such contingent resnlts, it a 
to me to be unphilosophicnl j if it simply u/nores them, I think it is 
nud inauCBcicnt ; if it admiU these things, or any pert of them, then it p 
pares llie natural jihilosopher to look for effiicts and cooditioiu 
known, and is open to any degree of dcvctopment of the vonsoqncncw ■ 
relations of power ; by denying, it opposes a dogmatic barrier to improVg 
nuuit ; by ignoring, it becomes in many ruspccls an inert thing, ol~ 
in the way ; by admitting, it rises to the dignity of a stimnlns to investig 
tion, a pilot to human science. 

The pciacipio of the conscrvalton of force would lead as lo e 
when A and B attract eacli other leas because of increasing distance, tl 
Bomc other exertion of power, either within or without them, is proportic^ 
Btcly growing up; and again, that when tbcir distance is diminished, |j 
ii<Dm lea to one, the power of attraction, now increased a hnndred-fold, i 
been produced oat of some other form of power which has been eqoivalenll 
reduced. Tliis enlarged assumption of tho natarc of gravity ii 
metaphysical than the half assumption ; and is, 1 believe, more pt 
and more in accontanco with all physical considerations. Tlie half assump^ fl 
tion is, in my view of tho matter, more dogmatic and irrational than As I 
whole, because it loaves it lo be understood that power can be created tat 'J 
destroyed almost at pleasuCD. 

When the equivalents of the vnriona forms of force, as far as they aro i 
known, are considered, their differences appear very great; thns, a grain of j 
water is known to hare electric relotions equivalent to a very powerfiil fl 
of Ughtning. It may thcrcforo bo supposed that a very largo apparent J 
amoimt of the force causing the phenumcnu of gravitation, may be dig J 
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aqniralent of ft veiy Bmiill change in Eome nnkttown condition of the bodies, 
whoM attraction is ToiTing by chnngo of distance. For my own port, manj 
conEidoraCions nrge my mind toward the idea of n cause of gnvilj, which il 
not reaSdcnt In tho particles of matter merely, bat constantly in thflm, and 
■11 space. I have already put forth considcratioDS regarding gravity which 
panolie of this idea,* and it seems to have been unhesitaCiagly accepted by 
Newton.t 

There is one wonderful condition of matter, perhaps its only tmo indica- 
tion, namely, inerlia ; bat in relation to tho ordinary definition of gravity, 
it only adds to the difScul^. Forif vre consider two panicles of matter at a 
wrtuin distance apart, attracting each other nnder tho power of gravity, and 
(hw to approach, (hey wilt approach ; and when at only half the dielonce, 
each will have had stored np in it, because of its inertia, a certain amount of 
iBMlianicnl force. This must be duo to tho force exerted, and, if (ho con- 
■raration principle be true, most have coneumed an equivalent proportion 
Of t^e cause of attraction ; and yet, according to the definition of gravity, the 
attractive force is not diminished thereby, bat increased foor-fbld, the ftirco 
|[K)wing np within itflelf the more rapidly, the more it is occnpiod in prodac- 
ing other force. On the other hand, if machniiical force fi^m withoat i)e 
lued (o separata the particles to twice their distance, this force is not stored 
sp in momeutum or by inertia, bnt disappears ; and three fourths of the at- 
tractive force at the first distance disappears with it. Bow can this be? 

We know not tho physical condition or action f^m which inertia results ; 
bat inertia is alwajB a ptire caio of the conservation of force. It has ■ etrict 
relation to gravity, as appcora hy tho proportionalo Bmoant of tho ftirca 
*riuch gravity can commnnicatu to tho inert body; but it appears to hove the 
Hune ctrict rolation to other forces acting at a distance as those of mognotism 
or electricity, when they aro so applied fay tho tangential balance as to act 
fBdcpondont of the gravitnting force. It has the like strict relation to force 
commanicated hy impact, pnll, or in any other way. It enables a body to 
take np and conserve a given amount of forco until that force is ttansfeiTed 
10 other bodies, or chan^d into an equivalent of some other thrm ; that is 
.all ttiatwe perceive in it; and wo cannot 'find a more striking instance 
Kmongst natural, or possible phenomena of the necessity of the conservation 
of fbrcQ as a Inw of nature ; or one more in contrast with the assumed van- 
tlilo condition of the gravitating force supposed to reside in the particles of 

£tod gravity itself fimiiEliea tho strictest ptoof of the eoDservation of force 

■ FrueeedliiEs ortlie Roynl InetltntlDD, 185S, vol. ii., p. 10, ete. 
I '■ Tliat gravltj ibould be Inmte, inberent, and esseatial (a matter, so that one 
' body may net opon SDOtker it n dlsluice, throagll a ranmm. wtthont the medlatioD 
Of infllilnt; tUe, bj Bud tbroDgli which ttaeir ictlon and force may bo eonvcyed 

In pbllwoplilcBl mutters a compotent faculty of ibinlilng, oui ever full into It. 
Gravity must be cirucd by an ugent, acting constantlj nccerdiDg to ncrtsla laws; 
«atwhstbir this agent be material or ImmotErial I Lavi: left lu tbo cuDsidentlon of 
Byrmder."— &E JTfUiign'a Tkird Liner u JStnili^, 
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ia this, that its power ie unchangcalilE fur llie Eonie distance ; and is bj tl 
ia Blrikingtoiitiaatwith the vBiiation which we nssumo in regard Ic 
oft/ranilg, to aecouat for lliu results at different distances- 
It will not be iiDogined for n moment that I un opitoscd to wluit jaaj bj 
called the luic of t/mnitating actiaa, that is, the law by which all the knoiq 
effects of gravity are governed; what I am considering in the definition s( 
tiiBjbrce of gravitation. That the result of one exercise of a power laay li 
inversely as the uqoare of the distance, I believe and admit ; and I kiiD| 
that it is Eo in tho cosa of gravity, and has been verified to at 
could hardly have been within the conception even of Newton himself wh^ 
lie gave utterance to the law ; but tJiat the tolaiily of a force can Ira emplojti 
according to that law I do not l>etieve, citlier in relation to gravitation, < 
electricity, or magnetism, or any other sapposed form of powei 

I might have drawn reasons for urging a continual recollection of, a, 
l^crence to, the principle of the conservation of force from other fom 
of powor than that of gravitation; but I think that when founded :9 
gravitating phenomena, they appear in Ihcir greatest simplidly; and p 
ciselj for tiiia reason, that gravitation has not yet been connected by anydf 
grec of convertiblliqr with the other forma of forco. If I refer foe b. fi 
mtnutGB to these other formn, it is only to point in llieir vaii 
proofs of tlie value of the principle laid down, the consistency of the knoi 
pheuomcna with it, and the Hu^eatioQS of research and discoveiy wlu 
ariso Aum it.* .Heal, for instance, is a mighty form of power, and ill ~ 
have been greatly developed ; therefore, assuroptions regarding its 
become uscfU and necessary, and philosophers try to delino it. Tl 
probable assumption is. that it ia a motion of Iho particles of matter 
view, Bl one lime very popular, is, tliat it cotisista of a particular fluid S 
heat. Whether it be viewed in one way or tlie other, the principle of o 
Betvation ia odntitlud, I believe, with all its force. When transferred fi 
one pottioQ to another portion of like matter, tho full amount of hent ^ 
pcara. Wlien iranBtferrcd to matter of anollicr kind an apparent e: 
deficiency often reeults ; the word " capacity " is then introduced, wbitl 
wliilo it acknowledges the principle of conservation, leaves space [or B 
search. When employed in cluinging tlie stale of bodies, the nppeorau 
and ilisappcaranre of the heat is provided for consistently by ihc lu 
of enlarged or diminished motion, or eUe space is left by the term "«! 
city " for the partial views wliich rEmain to 1m developed. When « 
into mechanical force, in the steam or air engine, and so lironglit in 
conlnci vrirh gravity, being then easily placed in relation to it, still the a 
sen-ution of force is fully respected and wondert'nlly Bnstained. Tho ci 
stent amount of heat developed in tho whole of a voltaic cum 
by M. P. Favre.t and the present state of tho knowledge of thermo-eloctd 
ity, ace again floe, partial or subordinate illustrations of the principle ti 
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Evon whco rendered radiant, and for tho time girine i" 
or ajgiu of ordinaiy hoat action, the assumptions regarding its iiaturo hna 
proyided for tlio belief in the consorvalion of force, hy admitting either 111 
it throws tho etliet into an cquivnlont stalo, in snstaining which for tho tii 
tbo power is engaged ; or else, that the motion of tho particles of heat it 
employed altogether in their own transit from place to place. 

It is tms that heutolien becomes evident or insonaiblo in a manner I 
known to ns : nnd we have a right to aat what ia happening wlion the bi 
disappears in one port, as of the themio-voltaic enrrcnt, and appears li 
another; or when it enlarges or clmnges tho stale of bodies ; or what w 
happen, if the boat being- presented, Such changes wero parposcly opposfl^ 
We have H right to ask. these questions, bat not to ignore or deny the coAi' 
BorvaUon of forco ; and one of the highest nsos of (ho principle is tt 
Bach in<)airic8. Explications of similar points are continually prodace^. 
and will be most abundant from the hands of thosa who, not desiring to 
ease their labor by (brgelling the principle, ajv ready to admit it, cidiv^ 
tacitly, or, better still, effectively, being then continnotly guided by it. \ 
pbilosophers believe that heat most do its equivalent of work ; that if &l 
doing work it seem to disappear, it is still producing lis equivalent effee^ 
^ongh oflen in a manner partially or totally unknown ; and that if it givs 
tiie to another form of force (as we imperfectly express it), that force it 
eqniyalent in power to tho hoat which has disappeared. 

What is called dianicai attraction alTords equally instractive and si 

tire eonsiderationG in relation to tho principle of the conservation of foR 
The indestnictihility of Jndividual matter is one case, and a most im[ 
one, of the conservation of chemical force. A molecule has been endow) 
with powers which give rise in it to virions qualities, and these Tievor cbang*^ 
either in their nature or amount. A particle of oitygon is ever a particle dI 
o:iygen — nothing can in tlie least wear it. If it enters into combinatioa 
and disappenrs as oxygon, — if it pass through a thonsaad combination^ 
animal, vegetable, mineral, — if it lie hid for a thousand years and then 1M^ 
erolred, it is oxygen with its first qualities, neither more nor less. Ithi* 
all its originid force, and only that ; tlio amount of forco which it diseng 
when hiding itself has again to be employed in a reroTSO direction when it 
set lit liberty ; and if, horeofier, we should decompose oxygen, and find I 
compouDded of other particles, wo should only increoai 
proof of the conservalion of force, for wc should have a right to say of lb 
particles, long as they have been hidden, all that we could say of tlie oxygt 
iuolf. 

Ag^n, the body of facia inclndod in tbo theory of definite proportions. 
witnenHcslo the truth of tho consen-alion of force; and though wo knowlittia 
of tho cause of tho change of ja^perlies of the acting and produced bodioii, 
or bow tho forces of tho former are hid amongst those of the latter, we d 
not fiir an instant doubt tho conservation, but are moved to look for A 
maimer in which the forces are, for tho time, disposed, or if they havo taks^ 
up anotfaer tbrm of force, to search wh.it tiiat form may bo. 

Even chemical action at a distance, which is ia such antidieticul ct 





ANNUAL OF SCIENTIFIC DISCOVERT. 

■with the ordinary exertion of chomical affinity, since it can produce efib-tM 
mlLes away irom tiie piutidi^j^ oo whii:Ji they dcpead, fuiil wiiich ore c^ctui 
only by forces acting at insenaiblo disliineoa, still provoe the same thing, I 

' in of force. Freparationfl can. be made for a chemical action lli| 
lo voltaic circuit, but until the circuit he complete that 

t in completing wc can. sa arrange the circait, that a dist 
chemical action, iho perfect equivalent of the dominant chemical a 
ehaU be prodnccd ; and tliia result, whilst It cstahliahea the electro-chemicij 
equivalent of power, establishes the principle of the conservation of fon 
ajeo, and attlie aamo time suggests many collateral inqniries wliich hara yi 
to be made a[id answered, before all that concerns the cooservatio 
case con Ihi undorslood. 

Thia ondotlier inetancOB of chemical action at a distance curry oiu inquin 
ing thonglits on from the facts To the physical mode of the exertion of force j| 
fur the qualities whieb seem located and llxcd. to certain particles of m 
appear at a distance in connection with particles ollogclher different, 
also lead our thoughts to tlie eontenn'on of one form of power into anolhef {J 
as, for instance, in the hetU whicb the elements of a voltaic pile ma; ei 
show at the place where tliey act by then; combustion or combini 
together, or in the distance, where the electric spark may be rendered w 
fest; or In the wire of fluids of the different pons of tbe circuit- 
When we occapy ourselves with the dual forms of power, elecllid^, ■ 
magnetism, we find great latitude of assumption, and necessarily a 
powers become more and more complicated Iq (heir cooditioDS. But si 
there is no apparent desire lo let loose the force of the principle of ci 
tion, even in those coses where tlio appearance and disappearance of fc 
may seem most evident and striking. Electricity appcani when there J» 
consumption of no other force than that reqcired for friction; ■ 
know how, bat we search lo know, not iKing willing to admit that ihe cl 
trie force can arise out of nothing. The two electricities are developed .^ 
cqaal piopoitions ; and having appeared, we may dispose Torioosly ol 
influence of cue upon snccessire portions of tlie otber, causing n 
changes in relation, yet never able to moke the sum of the force of one '. 
in the least degree exceed or come short of the sum of the other. In 
necessity of equality, we see another direct proof of the conservation of forci 
in the midst of a ihousanil cJianges that require to be developed u 
principles before wo con consider this part of science as even moderatel 

One assumptios with regard 10 olcctririiy is, that tliere is nn electric fiuiA 
rendered evident by excitement in plus and ininns proportions. AnotI 
aBsnrnption is, that there ore two fiuitls of electricity, oacli particlH of 01 
repelling all particles like itself, and atlnicliDg all particles of the other ki 
always, and wltii a fbrco proportionato to the inverse square of the distancQ,|J 
being so far analogous to tbe defioition of gravity. This hypothesis is on^l 

tagoniatic to tbe law of the conservation of force, atid open to a 

tions that have been, ortnny be, mode against the ordio*^ detinjtionof grav-^ 
ity. ^^othcr assomption is, that eaeh particle of the two electricities has a j 
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giren amount of power, nnd cnn on]y attract contrary parlicles with tho ci 
of that amount, acting npoueat'li gf two with only liulf tho power it could itt 
like cireumstonci-s eiert upon one. But various aa aio tho assumptions, tho 
conservation of torca (though wanting in the second) is, I thiult, inteuded 
to bo includwl in. nil. I might repeat tho Bams olisecvationa nearly in 
regard, to magnelisiii — whetlior it b« asEumed as a flaiil, or two fluids or 
electric currents — whether tlie external action be suppoacd to bo action at a 
Uatance, or dependent on an exlcmal condition and lines of forco — still, nil 
ire intended, to admit tho coosenntion of power aa a principle to which the 
thenomeiia are subject. 

The principles of physical knowledge are now bo far dovoloped a^ to eu- 
ible lu not merely to dcliiio or dcseribe the htowit, but to slate reofotuhlo 
expectationB regarding tho unknown ; and I think tho principle of llie coit- 
ferrittion of force may greatly uid cxpcriniontal philoaopiicrs in that duly to 
a, which consists in the enunciation of problems to bo solved. It will 
9, in any coso whcro tho force remaining nnchitngcd in form is altered 
in direction only, lo look for the new disposition of tho force ; as in tlie cases 
of magnetism, sutic doctricily, and porbaps gravity, and to ascortaia that as 
s whole it remains uachonged in amount — or, if tho original forco disap- 
pear, eillter altogether or in port, it will lead ns to look for the new mndition 
■r fbrm of force which should result, and to develop its cqnivulcncy to the 
Ibice that has disappeared. Likewise, when force is developed, it will eanse 
3 consider tbe previously existing equivalent to tho force so appear- 
and many such cases there are in chemical action. Wlicn fort* dis- 
appears, as in the oloctric or magnetic induction aftor more or loss discharge, 
or &atof gravily with an increasing distance, it will snggOBt a lesearch as to 
iriiether the equivalent change is ono within tho apparently acting bodies, or 
one extemot (in. port) to them. It will aha raiso up inquiry as to the nature 
of the internal or external stale, both before the change and aticr. If sap- 
poaed to be external, it will enggest tho neecsEiity of a physical process, by 
Tiriiich the power is rommnnicated fConi body to body ; and in the case of 
external action, will lead to the inquiry whether, in any case, there can be 
tndy action at a disianee, or whether the etiier, or somo other medium, is not 
necessarily present. 

D not permitted as yet to fee tho nature of tho source of physical 
power, bat wo arc allowed to sec much of tho consistency existing amongst 
the various forms in which it is presenlcd to us. Thus, if, in static electri- 
city, we consider an act of ind action, we can perceive the consisloncy of all 
other like acta of induction with it. If we then take an electric cnrront, and 
with this inductive effect, we see their relation and consisloncy. 
In ilio satne manner we have arrived nt a knowledge of the consistency of 
tnagiietism with electricity, and also of chemical action and of heat with all 
the former; and if we see not tho consistency between gmvitaijon with any 
of these tbrms of force, I am strongly of the mind that it is bocaose of ottr 
ignorance only. How imperfect would our idea of an electric current now 
be, if we were to Icav* out of sight its origin, its static and dynnniic induc- 
tion, its magnetic inflaenco, its dtemicul and beating ei 
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uij one of these icealla if wo leFt any of &e otiiers unrc^rdod ? That & 
Ehonld be a [lOwer of gravilation existing by itself, having no rd 
iitiier'mUiirol povjcn, and ho retptd to the law ofihe conservatioa ofjbrre, is i 
linle tikcl/ SB thai them Bhoulil bo a principle of levity as well aa of giHvi^ 
Grovity may bo onlj tho rcsidnal port of the other forces of nature, as i' 
f iti has tried to show ; but that it should fall out from the lav of all o 
force, and ebonld bo oataide the reach either of further experiment on 
EOphical conclusions, is not probable. 60 we must strive to Icam more a 
thia outstanding pon-er, and endeavor to avoid any definition of it which a 
inoompatible vfith the principles of force generally, for all the phen 
nataro lead ns to believe that iho (treat and goveniing law is one. 
mach rftthcr incline to believe that bodies aifciting oacli other by goivitalifl 
act by lines of force of definite amonnt (BOmewhat in the manner of magnoll 
or electric induction, though with polarilv). or by an ether pcrmding- B 
ports of Bpaco, than admit that iho conservation of force could bo dispenw 
with. 

It may bo supposed, Ihot ono who has little or no matheniatical kno^ 
edge should hardly assume a right to jndgo of the generality and fi 
principle such as that which forms the suhjoct of these rcmaiks. My *{ 
ogy is this: I do not perceive that a mathematical mind, simply as lach,!] 
any advantage over an equally acute mind not mathematical, in 
the nature and power of a natural principle of action. It canni 
introdnce the knowledge of any new principle. Dealing with any and ei 
amount of static electricity, the mathematical mind has balanced and aj 
justed them with wonderfiil advantage, and boa foretold results whicji tf 
experimental iat can do no more than verify. But it could not discover Afi 
noinic-Blectricity, nor olectro-magnotiBni, nor mognoto-oloctrieity, 
suggest them ; though when once discovered by the cxjierimcntaliat, it a 
take Ibom np with.extreme facility. 

So in respect of die force of gravitation, it has calcuhtted the rcsalts of til 
power in such a wooderfol manner as to trace the known planets throi 
their courses and perturbations, and in so doing has dixovtrtd a 
before anknown ; but there may be results of the gravitating force ol 
kinds than attraction inversely as the square of the diatanco, of whidi 9 
knows nothing, can discover nothing, and can neither assert nor deny III 
possibility or occurrenco. Under these circnmstancos, a prindplo which ra 
he accepted as eqtially strict with mathematical knowledge, comprchenslU 
without it, applicable by all in their philosophical logic, whatever form tl 
may take, and above all, suggestive, encouraging, and inslmctivo li 
mind of the espcriraewalist, should be flie more earnestly employed an 
more iroqnently resorted to when we are laboring either to discover 
regions of scienco.'or to map out and develop those which are known ii 
one hannoniouB wBole; and if in such strivings, wo, whilst applying tl 
principle of conservation, see hut imperfectly, still wa should endeavor hi 
see, for even an obscure and distorted vision is boiler than none. 
WB can, discover a new thing in any shape ; iLo true api)earance and chan 
ter will be easily developed oficrtvarde. 
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Some are much surprised that I should, as they think, venture to oppose 
the conclusions of Newton ; but hero there is a mistake. I do not oppose 
Newton on any point ; it is rather those who sustain the idea of action at a 
distance, that contradict him. Doubtful as I ought to be of myself, I am 
certainly very glad to feel that my convictions are in accordance with his 
conclusions. At the same time, those who occupy themselves with such 
matters ought not to depend altogether upon authority, but should find 
reason within themselves, after careful thought and consideration, to use and 
abide by their own judgment. Newton himself, whilst referring to those 
who were judging his views, speaks of such as are competent to form an opin- 
ion in such matters, and makes a strong distinction between them and those 
who^frere incompetent for the case. 

But after all, the principle of the conservation of force may by some be 
denied. Well, then, if it be unfounded even in its application to the smalU 
est part of the science of force, the proof must bo within our reach, for all 
physical science is so. In that case, discoveries as large or larger than any 
yet made, may be anticipated. I do not resist the search for them, for no 
one can do harm, but only good, who works with an earnest and truthful 
spirit in such a direction. But let us not admit the destruction or creation 
of force without clear and constant proof. Just as the chemist owes all the 
perfection of his science to his dependence" on the certainty of gravitation ap- 
plied by the balance, so may the physical pliilosopher expect to find the 
greatest security and the utmost aid in the principle of the conservation of 
force. All that we have that is good and safe, as the steam-engine, the elec- 
tric-telegraph, &c , witness to that principle, — it would require a perpetual 
motion, a fire without heat, heat without a source, action without reaction, 
cause with effect, or effect without a cause, to displace it from its rank as a 
law of nature. 

MONOGEXESIS OF FORCE. 

A lecture which has attracted considerable attention has been delivered 
before the Royal Institution London during the past year, by Mr. Alfred 
Smee, on the " Monogenesis of the Physical Forces." The conclusion to 
which Mr. Smee arrives is, that " attraction acting on attracted matter is the 
source of all force, and that, therefore, every physical force has a monogene- 
tic orgin, and when generated, a truly equivalent power." 

DENSITY OF THE EARTH. 

The experiments of the English Astronomers in the Harton Coal Pit, ac- 
cording to Rev. S. Haughton, (Phil. Mag. [4], xii. 50), give for the mean 
density of the earth, 5*480. The pit was 1260 feet deep, and the seconds 
pendulum gained two and a quarter seconds per day at the bottom of the 
coal pit. 

But the calculations of Mr. Airy, the Astronomer Royal (ibs p. 231 ) as 
given in the same journal vol. xii. p. 231, arrive at 6*566 as the mean den- 
sity, which number at page 468 is changed to 6*809 — 6*623, the variation 
depending on the relative value of some of the observations. 
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FIGUKE OF THE EASTD ASD THE TIDES. 
Tho resalts of the Ordnance Snrvey of Great Britain, go for as Ihey reUI 
to the eaitli's tigare aiul moon dcusity, liavo buen lately laid before thcBoj 
Socleqr by Col. James, the Snpcriotendent of tlio Snrvey. TIio elliptidi 
deduced is j-gj-jg. Tho mean speoflc gravity of the earth, aa o. 
from the attraction of Artbor'a Seat, near Edinburgh, is 5'3I6 ; ■ 
which accords satisfactorily with the mean of the resnlta obtained by tl 
toraon babiDco. Of the accuracy of this important work, it ia mfBcient* 
obKCrre, that when the length of each of the measarcd bases (in Saliebn^ 
Pbiin and on tlie shores of Lough Foyle) was computed frora tho DthM| 
through the whole acrioe of intermediate trianglce, the differEnce iiom t" _ 
meaaared length was only flvo inches in a lenglh of Irom five to seren mita*' J 
Our knowledge of the laws of the Tidea baa icccii-cd an important accession 
in the results of tho tidal observations made aronnd tho Irish coasts in 1851, 
under the direction of the Royal Irish Academy. The diflcnsaion of these 
observations was undertaken by Professor Hanghlon, and that portion of it 
which relates to the dinmal tides Las been already completed and published. 
Tho most important result of tins dnscussion, is the separation of tho elTects 
of the sun and moon in the diomal tide — a problem which was proposed 
by the Academy as one of the objeets to bo attained by the contemplated 
observations, and which has been now fbr tho first time aeromplished. 

From the comparison of these effects, Professor Hangbton has d 
some remarkablo conclusions relative to the mean depth of the Bi 
Atlantic. In the dynamical theory of the tides, the ratio of the solar to 
lunar cfToct depends not only on tho masses, distanctss, and periodic i 
of the two luminaries, but also on tho depth of tho sea, and this, according 
may be computed wlion the othar qunntiliea ore known. In tl ~ 
Professor Haughton has dcdnccd from the solar and lunar coH^filcieDls ol 
diurnal tide a mean deptli of 5'12 miles — a result which accords ii 
morkable manner with that inferred from tho ratio of the Bemi^iamal e^ 
efficients, as obtained by Laplace from tho Best observations. The « 
however, is fitr from being exhausted. The deptli of the sea, dednced &■ 
tho solar and lunar tidal inleniaia, and from the age of the lunar dinmol ti 
is somewhat more tban double of tlie foregoing ; and tho consistency of 
indiridnal results in such aa to indicate that their wide difi^nce fr 
former is not attributable to errors of observation. Professor Haughtgl 
timiwEout the conjecture that the depth, deduced Irom the tidal intervaln a, 
ages, corresponds to a different part of tlio ocfan from that inferred from ll 
haglUs. — Address of the PresidcM British Associalioa, 1B57. 



The ftillomng paper by Mr. D. Vaugtiun of Cincinnati, w 
the British Association for 1S57. 
li^laco concludes from his claboralo investigations, tliat the n 
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I Ae earUi is not aflbcted by iJio occurrence of the lidos ; nor do his fomralM 
I nveal any permanent alteration in the motion of the lanar orb wliich dij- 
■ e repose of our oceans. Thcao roaulta, announced hy so high an 
I anthoritj, mi^t be received without a earefol exaioinfttion if the fundamen- 
I til principles of natural philosophy did not discountenance the idea of an 
w Bctoal creation of power by lunar attraction. The tides constitute an im- 
l portant mechanical agent ; and, could their wliolu force ho rendered avoila- 
I Ue, it would be found adequate to Beverot hundred times the labor of the 
I fenman population. So g^eat an amount of motive power, whether appro- 
f [oJated to the great purposea of nature and art, or wasted in overcoming 
I Aiction, cannot bo prodared without some expense ; and my present object 
trace tlie change which it involves in the motions of the eanh and the 
I. As the extreme disproportion between tlie momcnttim of the ocoanic 
-s and iha.! of the planetary bodies is the chief source of error in these 
tigatioDS, I Bhali commcnco by showing how the tidal action ehotild 
I 4pontte, if the moon moved aronnd the earth in an exact circle, situated in 
le of the equator, and not more than 34,000 miles tn diametiir. Bcr 

■ periodical revolution, in this case, would occupy nearly twelve bours, and 

'te lumar day would be about twenty-fonr hours in length. The tidal actiotl 
a the seas nearest to the moon would bo almost twice as great as on those 

■ ipost distant; the farmer bciu); about 5,000 limes, and the latter over 3,500 
1 Smes, the disturbing action now exerted by the moon on the woleiy domain. 

The aqueous appendage of our planet would, in this case, form two great 
movable oeeaoB, soatained on ita opposite sides by the attractionof onr satel- 
Ele, and keeping pare with her movements. Without tailing into coosidora- 
lion oEcillatioas of the solid port of the earth which might possibly occur in 
Lflieie circnmstanccs, it is evidonc thiit there should be a general flow of the 
•'waters from west to east; and though the corrent may bo alternately re- 
r -versed in deep chanoulB, (he forw propcllmg it in an eastern diicctioii should 
r always ■|iH i'>t°i il the ascendency. A vast body of water, circolnting aronnd 
the earth from west to east, could not fail to accelerate its rotary motion ; 
■llboagh the lesott wonld not bo exhibited by the formnloA of Lajilaco. The 
moon, in this case, would sustiyn a loss of momentum to a more considera- 
ble BKtent It is well known that the attraction of mountains modifies the 
diroolion of terrestrial gravity in their vicinity ; and that a plumb-lino on 
that part of the cqoator immediately west of the Andes would be slightly 
detlcctod tt tho east. In the cnsa wo have supposed, the direction of terres- 
trial gravity would oxporicnce a similar deflexion at piocca in conjunction 
with tho moon from tho attraction of the excess of waters which swelled be- 
hind her. Accordingly, the lunar orb would be drawn, not directly to the 
earth's centra, but always to a point a little westward of it, and a constant 
loss of motion would bo an inevitable consequence. It would be different 
if the Gonh could preserve an invariable form, for in that case its attraction 
on a satellite being always directed to the centra, or alternately deflected east 
and west of that point, the loss and gain of motion should be evenly balanced 
a or nuuay revolutions. Other investigations lead to the same con-.^ 
A Mtellite levolviog josC beyond the conBoes of oar otmoephero. 
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wonld alternately BCcelcralc anil relatd the moTementa of ono more diBtant; 
and physical astronomy shows, that, in our planetmy BVEtems a like period- 
icity results fi'oin tlie ineqoalily of the denes in which the scyeral planets 
perform their rcvolulions. But, us the tide-wave rolls arounil tiie uurlh with 
the Estne mean angular velocity as the moon, Ihcir mutual action will not 
extibit the periodicity which cha,racleriies planetary disturliances. In tho 
analjtical solution of this problem, the equation depending on the ilifTci^ 
ence of motion of the moon and tho tidc-waTu would acquire by integration 
a diriaor infinitely small ; and this proToa its sccniar character. If Laplace 
finds no sncli diviflors, it is Ijochubo al! tlie modifications in the action of tho 
moon on the waters of tho o«!an arc not embraced in his Investigations on 
the subject. I<cn.ving tho snpposi'd cose, we shall noH' puss to tlie actual 
coniUtion of the agencies concomed in tidal phenomena on our globe. At 
her present distance the revolution of llic mooii occupies more time than the 
earth's period of rotation ; and the tidal n'a\-e 'nhich hns tlie grcolcat disturb- 
ing infiuence being always cast of our satellite, must add to its velodty, 
while it retards that oF the earth. Wo may remark, however, ihot the ad- 
ditional velocity imparted to the moon would gii'e her a larger orbit, and in- 
crease the period of her revolution. Ucnce the orbital motion of the moon, 
at well OS the rotary motion of tho eartli, sustain a loss depending on the 
difference of the tidal force on opposite sides of our globe, and so very 
insignificant, that some millions of years would ho required to cause a re- 
duction of one per cent, in tho momenta of these Tast hoilica. I most, liow- 
ever, qnestion the results ofLaplace, who Anda tlial tho change in the 
length of the day has not amounted to the one hundredth port of a second 
during the last 2,000 years. This conclusion is based on a rompHrisoa of 
ancient and modem eclipses ; and the time of tlie earth's rolatiDn is thns as- 
certaincd from the revolutions of tho moon, making cotitctions for t!lO dis- 
turbances operating on tho latter body. But all the disturbing influences 
have not been yet taken into consideration ; and as tho one noticed in tlio 
present article operates on Ibo earth and moon, we cannot regard either of 
these bodies as an infallible chronometer for measuring the va^t ages of 
eternity. 

ON THE DIRECTION OF GHAVITr ON THE EAHTH'S SUBFACE. 
Professor Honnessy, in a paper before tho British Association, Dublin, 
stated that for all practical purposes tho direction of gravity was considered 
perpendicular to tho earth's smface, and a similar assumption was often 
made in writings claiming a high degree of scientific accuracy. This aroso 
ftora deSning tho eartli's 6Brfi«?o as llio surface of equilibrium of tho waters. 
If tho earth were stripped of its fluid covering, the irregular surface so laid 
bare would present couBidcrablo inequalities. From what is now known re- 
garding tho deptii of tho ocean, the continents wonld appear as plntcnus 
eleyalod above tho oceanic depressions to an amount which, although smnli 
compurod to the earth's radius, would be considerable when compared to its 
outawelling at tlie equator, and its flattening lovrards tiie polos. Tho sur- 
fiicB thus preeented would be the true luifBce of tiie earth, and would not be 
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perpendicular to gravitj. If a kind of mean surface bo conceived intersect- 
ing this, so OS to leave equal volumes above of elevations, and of depres- 
sions below it, it is not allowable to assume that such a sur&co is perpcndic- 
nlar to gravity. The mean surface of the solid crust of the earth would not 
be perpendicular to gravity, if, after the process of solidification had com- 
mienccd, any extensive changes in the distribution of matter in tlie earth's 
interior could take place. If the fluid matter in solidifying underwent no 
change of volume, the forms of the strata of equal density witliin the earth 
would be the same at every stage of its solidification. But if, as observa- 
tion indicates, such fused matter, on passing to tlie solid crystalline state, 
should diminish in volume, tha pressure on the remaining strata of the fluid 
would be relieved, and they would tend to assume a greater ellipticity than 
they hod when existing under a greater pressure. The general result of this 
action would manifestly bo to produce a change in the direction of the at- 
tractive forces at the outer surface of the solid crust. The direction of a 
plumb-line would be slightly altered so as to slightly increase the apparent 
latitudes of places over a zone intermediate l)etwcen the equator and poles. 
— M. D'Abbadie stated several cases which ho had met witli, where monu- 
ments existed which showed tliat the direction of gravity, at some former 
period, must have been very different in relation to those particular portions 
of the earth from what it now was. — Other Members also noticed deviations 
of the plumb-lino from its normal position, and some of them which seemed 
to depend on the season of the year. — The President, Dr. Robinson, stated 
that he was the first to direct attention to those changes of level which de- 
pended on the season of the year. This ho was led to obscr>'e from the fact 
that the entire mass of rock and hill on wliich tlie Armagh Obsen-atory wfks 
eroctod was found to be slightly, but to an astronomer quite iKjrccptibly, tilted 
<ir canted at one season to tlie east, at another, to the west This he had at 
first attributed to the varying power of the sun's radiation to heat and ex- 
pand the rock throughout the year ; but he since had reason to attribute it 
rather to the infiltration of water to the parts where the clay, slate, and 
limestone rock met in their geological arrangement The var^-ing quantity 
of this through the year he now believed exercised a powerful hydrostatic 
eneigia, by which the position of the rock was slightly varied. 

ON THE RECENT DISCOVERIES RELATIVE TO HE^VT. 

In the whole range of experimental science there is no fact more familiar, 
or longer known, than the development of Heat by friction. The most ig- 
norant savage is acquainted with it, — it was probably known to the first gen- 
eration of mankind. Yet, familiar as it is, the science of which it is the germ 
dates back but a very few years. It was known from the time of Black, 
that heat disappeared in producing certain changes of state in bodies, and 
rc-appeaied when the order of those changes was reversed ; and that the 
amount of heat, thus converted, had a given relation to the effect produced. 
In one of these changes — namely, evaporation — a definite mechanical force 
is developed, which is again absorbed when the vapor is restored by pressure 
to the liqui4 ptafo, Xt was, therefore, not unnatural to conjecture, that in all 
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and that of the heat developed pr absorbed. ' 

test of experiment by Mnycr and Jonio, in 1 812, and wss verilied by the rc- 
■ulL It waa found that heal and mechamoji poaer y/wv mutuaili/ omvaiAle; 
and that the relatioQ between thnm was d^niu, 773 foot-pounds of n 
power being eqaivalcnt to a unit of heal — that is, to the amount of heat re- 
quisite to raise n pound of wator throngh ono degree of Fahrenlioit. The 
science of Thennod^'namicg, based upon this fact, and upon a few other ob- 
vtons facts or Bclf-«vidont principles, has grown np in the bands of Clansius, 
i Thomsou, and Rankinc, into largo proportions, and is cudi day making fresh 
lonqncsta from the region of tlio unknown. TbuB fer the science of bent 
fa made to n»t wlioUy upon tbo facta of experiment, and is independent of 
any hypothesis respecting Uio molecular constitntioa of bodies. The dynam- 
tcai theory of heat, however, has materially aided in establishing true phys- 
ical concepliouE of the nature of heat. The old hypothesis of caloric, at a 
goparato snbstancc, was indeed rendered improbable by the experiments of 
Bnmfurd and Savy, and by the reasonings of Yoimg ; but it continued to 
hold its ground, and ia interwoven into the laagitarie of science. It is now 
dearly shown to bo solf-conlradielory; and to lead to the resnlt that the 
amount of heat in the Doivorsfl may bo indefinitely augmented. On Ae 
other hand, tlui identilicatiaD of radiant licai with light, and tlie establisb- 
mont of the wave-theory, left littlo donbt that heat consisted in a vibralBri/ 
movemenl either of the molecules of bodies or of the ether within them. 
Still, the relation of hoot to bodies, and iho phenomena of conduction, indi- 
cate a mccbonism of n more complicated kind than that of light, and leave 
ample room for further speculation. The only mechanical hypothesis {so 
fkr as I am aware) which is consistent with the present state of our knowl- 
edge of t!ie phenomena of heat, is the theory of taoleaiiar vortica of Air. 
Rankine. In this theory alt bodies ore supposed to consist of atoms, com- 
posed of nuclei sarroundcd with dasllc aimoijiheres. The radiation of liglit 
and heat is ascribed to the transmission of oscillations of the noclci ; whilo 
thermoiHetrlc heai is supposed to consist in circulating currents or eorlioa, 
amongst the particles of ttieir atmospheres, whereby they tend lo recede from 
the nuclei, and to occupy a greater apace. Prom this hypothesis Mr. Kanldnc 
has deduced all the laws of thermo-dynamics, by the application of known 
mechanical principles. He has also, from the same principles, deduced rela- 
tions (which have been confirmed by experiment) between the pressure, den- 
sity and absolute temperature of clastic finids, and between the pressure and 
tomporalure of ebullition of liquids. The djnamieal theory of heal ena- 
bles us to fVame some conjectures to account for the continuance of its sup- 
ply, and even lo sjieculato as to its source. The heat of die sun is dissi. 
paled and tost by radiation; and must bo progressively diminished unless 
)U thermal ooergy be supplied. According to the monsnicmeDts of Itf. Pon- 
lUet, the quantity of heat given out by the snn in a year is equal to that 
wllich would l>c produced by the combustion of a stratum of coal si 
teen uiilos in thictncss ; and if the sun's capacity for hcnt be a^aiimed i 
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s Ih&t of mitor, and the heat bo snpposcil to be drown uniformly from 

ins8, its lemporature would ilicrcby undergo a. diminution of 2" 

I- Fahr. annimllj. On the other bund, thcro is a vast store of fores in our 

■Bfslcm capable of eouvcreion into beut. If, as is indicated by the Bmnll den- 

Bnty of tho sun, and by other cireumBlujiceB, that body has not ypl rcftthed 

~ \e condition of inpompresnibilily, wb have, in iho future approximation of 

t* partB, a tuad of heat probably qnilc largo enough lo supply the wants of 

'lehnnumliLmilj to theendof its wyoum burc. It has been caleuluted that 

It of condensation, which wonld diminish tho diameter of Iho sun 

" 4y only tho ton-thousandth part, wonld tuffico to restore the heat omitted in. 

SOOO years. Again, on onrown earth, vis vica is deatroj-cd by fiietion in tho 

Ab and flow of every tide, and mast therefore reappear as hat. The amount 

of this must bo con»iderablo, and should not bo ovoilooked in any cstima' 

licHi of the physical changes of onr globe. According to the cumputatioa 

of Bessel, 85,000 cubic miles of water flow in every six hours from ona 

QQBTter of the earth to another. The store of moehanical force is thus di- 

ninuihed, and the lemperaturo of our globe augmcnteil by every tide. Wa 

B flonol poEEces tho data wbith would enable us to calculate the magnitude of 

~ I. All thitt wa know with certainty is, that tho rttttllaat efftct of 

H the tbormal agencies to which the eonli is exposed has undergone no per- 

ible change with the liisloric period. We owe tbia fine deduction to Ai^ 

In order that tlie date pcdm should ripen its fruit, the mean tempera- 

« of the pioco must exceed 70° Fohr, ; and, on tho other hand, the nine 

knnot by cultivated BucceasfuUy when tho temperature is 72° or upwards. 

enee, tho moan lemporature of any place at which these two plants floni 

id and bote ji-uil uinst lie between these narrow limits, i. e. could not dif 

Ibr fiom 71" Fahr. by more than a single degree. Now, from the Biblo wi 

ham that both plans were simulloaEimBly cnltivatcd in the central valleyB ol 

JVdestiiie in tho time of Moses ; and ila then icmpcrnturG is thus definitely 

deCermincd. It is the same at the present time ; so tliat the mean. tem|Kra- 

nie of this portion of the glolio has not sensibly altered it 

ddity-thne rcntnrics. 

l^efuCnre of physical science acorns lolio in tho path upon which three of 
OlB nhlest British physicistii have so boldly entered, and in which Ihey have 
already made sudi laigo advances- I moy, therefore, bo permitted briefly to 
touch upon the Buceeesive steps in ibis lofty generalization, and to indicate 
flie gwd to wliich they 
forces of 

.irtieii that is rtpplied in bringing Iho atoms of bodios nearer by compression, 
or whan it is ex[)ended iu friction. Heat is developed by dediieity, when 
tin free passage of the latter is impeded. It is produced whenever ligil u 
abforUd; and it is goncrnted by chemiml action. A like intercliongoability 
probably existe among all the other forces of nature, alihongh in many 
die relatiooa have not been so long perceived. Thus, tho deveiopi 
,elKctri«ity from chemical action dates from the observations of Golvani ; and 
""^production of magnetism by electricity ftum tho discovery of Oersted. 
"b next groat stop was to perceivo tlmt the rchition of the physical forces 
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was jmdual; and thnt of nny two, TOmpored together, either may etand to 
tho other in tbo relation of cause. With n^apect to hoat anit mochnnical 
force, this has been iong known. When B, body is mmprfsxed by mochoni- 
Cfl] forco, it givra out heal ; and, on the other hand, when it is healtd, it di- 
lates, and evolves poictr. The knowledge of the action of electricity in dis- 
solving tho bonds of chemical union followed closely upon that of the in- 
verse phenomenon ; and the discoTety of datnymajndiitm by Oersted was 
soon followed by that of utagnttChtleclridts by Faraday. Willi reason, there- 
fore, it occurred to raaoy mindfl that the relalions of any two of the forces 
of nature were malual — that that which is the eaiiss, in ono mode of inter- 
action, may become the rffed, when tlie order of tbe pbenomena is dunged ; 
— and that, therefore, in tho words of Mr. Grove, ono of tho able expound- 
era of tliese views, wbile they are " rorrelativn," or rociproadly dependent, 
"neither, taken abstractly, can be said to bo the essontini canse of the oth- 
ers." But a further step remained to be taken. If these forces ircre not 
only related, bat mutually related, was it not probable that the relation was 
also a d^nite one ! Thus, when tieat is developed by mechanical action, 
ought wo not to CKpcct a certain definite proportion to subsist between tho 
interacting forces, so that if one were doubled or trebled in amount, the 
oAer should andct^o a proportionate change! This anticipation, it haa 
been already stated, has been roalined by Mayor and Jonlo. Tho discovery 
of the mechanical equivalent of heat has been rapidly followed by that of 
other forces ; and wo now know, not only that eloctiieity, magnetism, and 
chemical action, in given qnantilies, will prodoceeaeh a Jp/niieomoHnt o/" 
niecbanlcal inort, but wo know further — chicBy through the itbon of Mr. 
Jonlo — what that rohiti on is, or, in other words, (fc mtdianieal equivalent of 
each farce. The firat stop in this important earccr of discovery — Ihougli 
long unpcrccived in its relation to tho rest — was, nndoubledly, Faraday's 
great discovery of tho definite chemical effect of tho voltaic curredt. The 
last will probably be to reduce all these phenomena to modta of mMioa, and 
to apply to them the known principles of dynamics, in such a way as not 
only to express the laws of each kind of movement, as it is in itself, and also 
the connedion and dependence uf the ditferent classes of tho phenomena. 

A hold attempt at such a generalization bos been laude byM. Uelmholtz. 
The science of Thermodynamics starts fkim tho principle, diaC perpetual 
motion IS impossilile, or, in other words, that we cannot, by any combinalim] 
of natnral bodies, pnxluco forco out of notliing. In meehanicul force, this 
principlo is reducible to the kaowa law of the constmofion of via viva; and 
M. HelmholtE has accordingly endeavored to show that this law i» main- 
tained in the interaction of all the natural forces ; while, at the same time, 
the assumption of its truth leads to some new consequences in physil-s, not 
yet ospcrimcntally confinned. Expressed in its most general form, this 
principle asserts that the gain of rti viva during the motion of a syslam, is 
equal to the Jbrce cotiiumfd in producing it; fhim which it follows, that the 
sum of the I'irea viva, and of the existing forces, is constant. This princi- 
ple M. ^Imholtz denominates the rmaenvUian ifjbree, A very important 
consequence of its establishment most be, that all the nctiUDS of luttnro are 
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attractivo and rcpulsivo forces, whoso inlcnsil; is a fancu'on o( the 
itanco — the conaflrvadon of t-is vira holilLng only for Buch fi 
nsnallj elated, in mechanical woi^, that [hem ia a to»s of vU viva in tlia 
eeUitioii ^f iadiatic bodUt, and ia/riaioa, Thie ia true with respect to the 
ndtiaR o^ nuatea, which fonns the anbjcct of mechanical science ns at preg- 
ont limited ; but it is not true In a larger Ecnse. In these, and auch-lite 
eases, the morement of masses ia transformed into moleailar motion, and 
ttrnt rc-oppcua sa hcut, electricity, and chemical action ; and the amount 
of the transformed action definitely corresponds to iIlo mGchanical force 
ipparentiy loaL In the coaoa just considered, moclianical action 
coaverted into molcvular. Bat moltcolor actions of different Itinda ore 
in like manner, inlurchangealile. Thus, when ligk is absorbed, 
.ppajBntl/ lost ; but — not to apcat of jAospharaeena, in which 
light absorbed, or a portion of it, is again given oat — in all anch caset 
nil cheniical action arn developed. Bod in amount corn!8])onding to the 
Hcnoo the apparent OM^ptions to the principle ore in reality conOr- 
' the quantity of force in nature ia as un- 
igoablo as the quantity of matter. Thii, however, is not line of the 
' ty of availnlile forrx. It follows from Camot's law, that heat can be 
led in mechanical work, only when it passes from a warmer to a colder 
If. Bat the radiation and conduction by which this ia cfli-ctcd tend to bling^ 
^uiUbriv.-in of tsnjiernlure, and therefora to annihilate mechanical 
fincQ : and the same destmction of energy is going forward in the other 
of nature. Thus, it follows from the law of Comot, as Profl 
hos shown, that the nniverse tends to a HInte of eternal rest; and 
jre of available force must be at Icu^i eichaustcd. Mr. Hunkine 
attempted, in another method, to combine the physical sciences into one 
by distinguishing the properties which t!io various classes of pbysi- 
■omena possess in common, and by taking for axioms propositionB 
irtiidi comprehend their laws. The prineiploa tiins obtained are applicable 
to (dl physical change ; and they possess all the cerminty of the bets from 
which they are derived by indnction. The subject matter of tiie scioace so 
constituted is aarrpj, or the capacity to affect changes ; and its fundamental 
principles are, flret, llutt ail kinds of energy and work are liomugcneous — or 
in other words, thotany kind of energy may bo roaiio the means of performing 
ony kind of work ; and, secondly, that the total energy of a substance can- 
Dot he aJtcred by the mutual outioa of its ports. From these principles the 
onthor has deduced some very general laws of the Iranxfoniiatiiia of aifrijg, 
which include the known relations of physical forces. — Dr. Load's Addnsa 
before iKeBritiah Association, 1857. 
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when Burrounded by We or water, proved the power reqaircd ti 
pound of water one degree, and wliieli he vulueil at the dynamic 
of 1,03* lbs. M. Moya ivaE the first who aanoimced that hoat was evolved 
from ngiCalcd water. The second was Mr. Joalo, who announced that heat 
was evolved by water passing throt^ narrow tuhos, and hy tiiis method 
each degiee of heat required for its evolution a mechanieol force of 7ID Iba. 
Suhsequently, in 1845 and 1847 he arrived at a d3mainical equivalent of 
772 lbs. These experiments had since been confinned by other phlloaopbete 
on the Continent. In the present paper, Mr. Bonnie stnled that his atten- 
tion wad called to the Gnhjcct by observing the evolnlion of heat by the sen 
in n 6lorm, by the heat from wiiter running in sluii.'M. Ho, therefore, pre- 
pared SQ apparatus similar to n patent ehnm, somewhat Bintilor to tliat 
adopted by Mr. Joale, but on a largo scale. In the first cose, he experi- 
mented on fifty gallons, or 500 lbs. of water, inetosod in a cubical box, and 
driven by a atoam engine instead of a vreight fiiUingfrom a given height, as 
'u Mr. Joule's experinient ; secondly, on a smaller scale, by 10 lbs. of w 



inclosed in a box. The largo m 
ity of eighty-eight evolutions per i 
the rats of 232 evolations per minati 
r in the large box was only at 



ir chum was driven at a skiw veloc- 
into, and the smaller machine at 
K> that the heat given off hy the wo- 
e of three and a half degrees per 



honr, including the heat lost by radiation ; wfaorcas the heat ctalred hy the 
leu gallons of water contained in the Bmall bon agitated at 232 evolutions 
was fifty-six degrees Fahrenheit per hoar. Thus the temperature of the 
water in the large box was raised fi-om sixty degrees to 144 degrees, and 
tho temperatutc of the water in the small box to boiling point. As an illus- 
tration, an egg was boiled hard in six minutes. The mechanical eqnivaknt, 
in the first case, was found to approximate nearly to that of Mr. Joid*, bU 
in the latter case it was considerably above his equivalent, arising, very 
probably, from the difficulty of tneommng accurately the retarding fbrcea. 



The following is an abstract of a paper read before the American Ass 
ation for the promotion of Science, on the above suhjwt, by Prof. J. L. Cc 

A popular opinion has long prevailed in England, and poiliBps in 
countries, that the admission of the light of the snn to an oiilinary Gre 
to retard the process of combostjon. In some instances, the practice of 
]ilacing screens before the fireplace, or of closing the shutters of the apart- 
mcnt, may bo traced to the prevalent belief, that the Access of aanligbt to 
the bnniing materials is unfavorable to tlie continuance of the ph( 
of comiiustioa. Most physical philosophers very naturally rt^ard this 
ion as a mere popular prejadke ,- probably originating in the weli-Jtnown 
parent dulling or oliscntntion of flames and of solid 
nition, — which takes place when they are exposed to strong light. 
Sumo of n jet of humin^ hydrogen is scarcely visible in thedilTtised tight of 
a clear day ; (hat of an ordinary alcohol lamp is baiely opprcdahle 
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cjc when cxposcii to tho dircrt sonshino ; -while a jiortion of ignittd clisr- 
toal, irhk'h glows in Iho dark, nppoars lo bo exlinguishcd when placed in 
tlio sunligUt. TUcsa familiar pliouomcDa, ottributolile to wcll-vslHliliBhc^ 
pfaysira-phvsiological laws, seem to afTord a mnch mora ratiomtl oxplano- 
tion of tho origin of tlio popular opinion, than lo snppo8o it lo bo Imaed 
npon accnrate obaervationa relating to tho actual rapidity of burning. 

In the yoat IBS5, Dr. Thomoa McKecvor, of England, publi»|iod a acriM 
of experiments in the AnaaU of PKUmophg, which socmcd to ehow thai 
time is a real fonndation for tbo popnlar opinion, and that golar light doM 
aclnallj retard tlio pioccss of combuation. Tbese resnlts wcro copied bjc 
Ae contemporarr Bcicntlfic journals, and were eonsidcred as proving ba- 
yond a donbt, that what had previotuly been esteemed a " vnlgnr erTOT," 
^ras, in reoUlv, rtn in^nctive popular induction, baaed npon cxperionee and 
Dbsorvation. Eron Gmelin, in his Himd Book of Chanulnj, announcca Dti 
HcKcerer's conclusions, withontcxprossing any misgivings in relation to 
their accnracy. 

The important bearing which those results seem to havo on tho inflaenea 
of solar light on chemical processes, ns well as on certain modem titoorica, in-~ 
doced Professor Lc Contc, daring the months of Maj nnd June Imt, to aa- 
dcrtalcB a Kcrica of cxpcrimcnls with tho view of testing the vaUdity of Dr. 
McKeover'a coQcliisiona. In order to andcretnnd what foUovra, it ia ncccs- 
»uy to state that Dr. McKcevcr made his experiments by determining tha 
late of hnming of tapors nnd candlca, when tho combustion took place al- 
tenatclj' in a darkened room, and in the sunshine in the open air. In every 
caH he found tho combustion was more rapid in the dark than in tho suit- 
tldne ; the excess in the former varying from five to eleven per cent. Ha 
•nppOMa this effect to be owing to tlio well-known inflnenco of tho solar raya 
on tnany chemical processes ; — in eome instances aecoleraling ihcm, bat in 
oChors retarding them. Under this point of view, the chemical raifii may be 
supposed to exercise a deoxidiHng power, which, to some extent, interferes 
with the rapid oxidation of the combustihlo matter. In conflmiijition of 
tins opinion. Dr. McKeever made an oxpcrlmcnt which appears to indicate 
fliat a toper hnma more rapidly in the red than in tho violtt e.^tromity of the 
■olar spECtrom. 

la attempting a ropolition of those exporimonts. Professor Lo Conte foand 
It impossibie to secoro that lirccdam from ngilntiun in the ntmofphcro which 
ttie invostigntion demanded, so long as ho pursued Dr. McKecvor'a plan of 
exposing Ihe burning body lo tho snnshioe in the open air, Tiicro worn, lit*- 
wise, otlicr considerations which urged hira lo modify tho method of inveV' 
ligation ; and among olhcrs, it occurred to him, that, as in Dr. AIcKeevor'i 
eipcriments, tho temperature of the air which supplied oxygen fbr corobu*- 
tion in iho annsliine, was about 1 2° above Chat in tho dari:encd 
■CarefUction produced by heat might exercise some inHuenco in retarding the 
nte of burning in the sunlight. He abo desired to eiiaggerato the supposed 
.Influence by Using a concentrated pencil of solar light instead of onlltmry 
tDnshlnc. 

In conducting his experlmenis Prt^f, Le Conle endoavorcd lo Boturo two 
conditions, viz : 
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1. Abgolatc calmuesa in the 

S. Exposure of tlic flume ti 
heatinE the Horrounding nir. 

The first condition was sceared hj pcrfonning all of the experiment m * 
Uige lecture room, with all of tho doors and windows tlosed. To aocure 
the socond condition, ho omploycd a ]>ortion of tho apparatus belonging (o 
a lurge Eolar mirroacopc, coniieing of the reflecting mirror, the condoiuing 
lens and tube, together with the mechanical arrangements for adjuBtJng llie 
direction of the lj{;ht. As the condcnsinfr lens was upwards of fbur JnchM 
in diameler, iJie inteneitj of tlie light could he increased neorl; tenTold : so 
that its effects ou^ht to be onormoiulj exaggerated. This BRangoincnt cat 
off oil of the influence of c\teii«r agitations of the atmosphere ; wlaJle tha 
concentrated pencil of light, tlios thrown od the flame, traversed it, as well 
OS the surrounding nir, without imparting a sensible amount of heat 
latter. 

In his experiments. Prof. Lc Conto used ibo best wiuc-eandlcs. By 
lowing them, to bum a sufBcJciit length of lime to form a well-del) ncd 
for the melted was, and carefully turning the wicks so as to reodcr 
Bnufling, the oimbiiBtion was found to go on with remarkable imiformity in a 
calm atmoaphero. The rale of burning was dotcrmiQcd in the followiiig 
mnnnDr : — A portion of nmdlo, throe or four inches in length, was secured 
to tlio hottom of one of the scale pans of a tail balance and ignited ; after 
allowing it to burn for ten or liftcon minutes, so as to secure a steady flamo 
of constant size, it was nearly balanced by added weights to the oppoiiCo 
Bcale-pan, allowing a slight preponderance to the candic-pon. In a short liine 
the equilibrium was cslnbliahod by the burning of the candle ; the preciae 
time at which the balance indicated a condition of eqnilibriniQ was axuraldji 
noted. Muxt, a given weight, (say sixty or one hnndrod grains,) wai widi- 
drawn irom the weigfat-pon, and the lime of restoring the equilibrium by the 
loss of weight in the burning candle, was, in like manner, recorded. In Oua 
manner, the rate of combustion was determined by observing the tuna oeot- 
pied in consuming n giiva weight of the burning matter. The 
described above, enabled liim to perform such experiments altemotoly in 
darkiioed room, oud in ^e concentrated snnbcam, wilkoat moang any por- 
tion of the apparatus in the room, and under extomol conditions as nearly 
ideuticnt as could bo desired. Many preliminary experinenls were made for 
tlio purpose of testing the delicacy of the arrangements, which very soon 
ehowcd that no Teliable results could be obtained unless the air was calm, 
and also, unless (he candle was allowed to bum a luffident length of time to j 
establish Tegahritt/ iu the process of combustion. The days sheeted for the 
oxperimcQts, were perfectly doudtesa. The slate of the barometer and thor- 
mometer were carefully noted. The cone of sanlight was so direct, that it* 
lover margin illuminated the ehuncd portion of the wick of the candid, 
while the upper boundary of the pencil traversed the flame near its ape:i. 

Under these circumstances, Trof. Le Conto fbimd the rate of combuB&m 
to be soBsihIy the same in the dark and ia the sunshine ; the slight var^fl 
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»sntts are considered mora eignificnnt, from the fact that if light 
dM doeidijd retarding influence on the rate of combnslion which ~ 
tct'b experiments Eeomed to mdi«ue, we might reasonsbly anticipate ■ 
much more striking ofluct, when its intcnsily was increaiied tenfold by the 
action of a lens. Prof. Le ponte thinks that the results obtained by Dr. 
M'Koever wore not produced by iho influence of eolor light, but by want of 
idButity in the cstemal conclidonB, and particutariy by the higher tempertv 
loro of tlio air which supplied the combustion in the sunnhine, and tlie irreg- 
ular agitations lo wliich it was suhjcctcd in his mode of experimenting. 
Prof. Lo Conte's own oxpcrimcnls aflord striking illuitraiion of the effect* 
prndiiced by comparatively slight alterations in [lie oxlcranJ conditions, on 
the rate of combustion, for, although hefiiimd the into of burning to be ths 
aamn in the dark and in the sunshine, on any given day, yet it varied tton 
day to day, according to die baniraetric pressun: and temperature of the air. 
Thi8 fact led him to investigate the probable effects of Iho three external 
conditions whirh may be supposed to hifluenco the process of combustion. 
ThOM are, Jtml, barometric pressure ; lecoad, temperature of the air ; sud 
Sard, amount of aqueous vapor present. 

1* Inasmnch as an increase or diminution of barometric pressure, fvtert'i 
pariitt), nocBssarily augments or lessens tlio density of the air, and conse- 
qnentiy ioflnancos the amonnt of oxygen contained in a given volume, ive 
■hould a priori expert that it must exercise a ctHTcsponding e^ect on the 
late of comboation. But we are not left lo mere conjoclmo on thi* point. 
^nia experiments of Sir Hnmpliry Davy prove that combustion is accelerated 
111 condensed, while it is retarded in rarefied air. But the most striking and 
.iBtisfBCtory experiment an llio eflbcls of randeii>!ed air in accelerating the 
yrotta of burning, were lliose fiimisliBd incidentally, by M. Trigor, a 
RBnch Civil Engineer, in the year 1841, daring the opcradons necessary 
for wtnkingu bed irf coal underlying iho alluviam bordering the river Loire, 
in the DcpartmEnt of Main-et-Loire. In traversing an oi-erlying stnitam 
of qniekaand from fiily-nino to sixty-tivo and a half feet Ihick^ lie fomiiL it 
requisite to dnviso some means of excluding the, somiflnid qniekaand and 
water, which (bund their way under every arrangomont analogous to ordin- 
ary eofferdams, in such quantity as to defy oU pnmping operations intend* 
«d lolteep fliem dry. For this purpose, M. Triger emidoyed large sheet- 
iron cylinders, about 3-39 feet in interior diameter, securely closed at tbe 
top, in wiiich, — by means of a condensing pump incessantly worked by a 
( «eam-ongine, — air was condenaed to an amonnt sufficient to counteract 
_ Ae external hydrostatic presKnre, The.ingenjoiis contrivance fully jastifled 
the oxptctations of the engineer ; bat the workmen were thus compelled to 
lalKir ia air condensed under a pressure of about ihrie atmospheres. Among 
other ctlrious roaults of this state of things noliciril by M. Tr^or, wore the 
.Mloai^lilo effects of condensed air on comlinstioa. Mnub annoyance woi 
U first experienced from the rapid cBmbustion of Ae candles; which was 
«)ly obviated by substituting flax for cotton threads in llio wicks. 
- On the contrary, the observations of Mr. J. Mitchell, quortorai aster of 
«ttUiery of tlie fnglish onuy, at Bangalore, in India, prove conclusively 
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Ihnt the " fosea of ahells " bum more elowly nt clovnted stations, whcro dnJ)', 
atmosphere is rarefied. At altitudes of 3,000, 6,500 and 7,300 feet, tbo rat«a( 
of bnming were found to bo rospptlively 10, 20 and 27 per cent, slower than 
at the BTlillerir d^pot. These facta acem lo n^ndor it certain that any iii:- 
creaee in the density of the air must occolcrale combustioo, while rarefaction 
mnsl have an opposite effect. 

It has long been a matter of common observation, that ordinary wood- 
fires bum more fn^ely when the barometer is high ; but, Mr. Marcns Bnll 
and others maintain, that this result ia not owing lo tho augmented den- 
silg of the air, but to the greater drynas of the almosphore. The facta 
brought forward in this paper, are strongly opposed to this explanation ; 
fcr, there are not the slightest grounds for supposing, tliat there was laa than 
the ordinary amount of aqueous vapor present in the condensing cjlindera 
ofM. Trigec; or more than the usual quantity mixed with the tat at the ele- 
Talcd stations in India. On the contrary, physical considerations lead ui 
to precisely oppotile conclusions. 

2. In relation to the infiuenco of tlio temperature of the air on tlie process 
of combustion, Professor Le Conto admitted that onr informatioa was Tery 
meagre. He showed that the experijnents of Davy and otlicn do not touch 
the qoeatiou, innsmDch as they do not rcfur to the effect of tcmpcratore on 
the rate of burning. He contended, liowevcr, that so for an increase of tem- 
perature influences the density of tlio nir, it is snfiiciently evident, orient 
paribiin, that its effect must be equivalent to a diminution of barometric preft- 
Bure, and consequently, must tend to retard combustion. In like manner, as- 
suming the tempciatunj of the flame to be constant, it was shown that Iho 
dmtighl created by it must be diminished in a warm atmosphere, and there- 
by lend to retard the rate of burning in hot weather. On tlio other band, an 
augmentation of temperature might tend to accelerate the combustion by fe- 
Toring the liquefaction of the wau, and facilitating the oiidalion of the 
combustible matter. The last two effects were considered comparatively 
insigiiiftcant ; and bcnco the conclusion waa drawn, that the principal in- 
flaence which temperature exercises on the rale of combuation is connected 
with its effects on the density of the air ; and that, consequently, on in 
of temperature sliould, ciderli paribus, retard the process. 

3. In relation lo the influence of the hygromctric condition of the 
combustion. 

Sir Humphry Davy found that " n very large qnantily " of steoni w 
quired to prevent sulphur from burning ; that an explosive mixture o 
gen. and bydn^n, when mixed with Jii-e times its votume ofUeaai, si 
ploded by tlie elcclrie spat^ ; and that a mixtniD of air and carburet 
hydropen. gas, required "a (AiW of sfeam lo prevent its explosi 
one fifth of a^ote produced the ofTect." Under any point of view, ic is oi>^ 
vioaa, that tlio prosciice of aqueous vapor can only tend to retard tbe procera 
of combustion. First, because it diminiahea liic amount of oxygen inagiven 
vtdame of air, and seamdli/, because an admixture of any inactive gas tenda 
to extinguish the burning body, as is abundantly proved by the experime 
of Sir U. Davy and others, When vapor is present in laigo quajil' 
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there am be no donht of its rontrolling Agency on romliusiion. Tliia ia il- 
lustrated by tUo snccoagfiJ apjilk-ution of ihe plan propoacd by M. Dujardin 
bf LiUc, in 1B3T, for ezlingulsliing Greg occuring in itoara-sliipH, by per- 
miltiDg the steam from tho boilers to csespe into the apartment in nliich [ho 
iwmbustioa originates. But experimcnta are still wsating, for dcti-nnimng 
its influence on the rata of burning, ntien existing in the gmaU quaatitim in 
which it is usually associated with tho atmosphere. The expotiinental re- 
searches of Mr- David Wuldie, in reUition lo the mixture of various gases 
with air, led him to the general laa, that, " Of incombuEtiblo gases which n>- 
miun nndecompoKKl. the powur of prerenting combustion is in tlie order of 
tJioir denaity; " and that, " This effect of density in cooling tiio H 
pcnda on tbe excessive dlffiuion of tho flame in the denser gas." Under or- | 
itituuy circumstances, tlie density of (he aqaeous rapor existing in tlie ajr it 
comporativoly nna^, so that, according to Mr. Waldic's law, its inflaenca ' 
I comhmlian ought not to be very striking. 

Haring illustrated tho influcnco of these three exlemnt conditions, Pro- 

■lOT Lo Conte naxl proceeded to investigate v-heilicr these were adequate 

to explain tbe TOriations in the rates of burning as indicated hy oliservation. 

The observationB requisite for testing tho effocis of aqueous vnpor were 

tg ; but tho effects of barometric pressuro and tcmpcralur 

to a quanlilBtivo test, on the assumption that the rapidity of combus- 

Biiea directly as tho density of the air. By the application of a ma- 

ttemotieal formula, he was enabled to apply this test to his own «xpcri- ' 

Tlia ratios between the rates of combustion, wen 
wth the ratios between the corresponding densities of tho air under ditfonint ' 

ictH. Tho general result of this comparison was, tlwt tlie yi 
figns in tha density of tJio air are not adequate to explalu the whole of the 
in the rates of burning; they explaiti the greater port of these 
diilbtences, but there is a small per ccntoge of excess in the rates of combiis- 
I, wluch he thinks attributable to the inQuenee of aqueous vapor, and pcr- 
h^pa other causes not yet considered. 

In the proBcnt stage of tl:e investigation, Professor Le Come thinks tliat 
two deductions are warranted. I. That solar light docs not seem t< 
•ny sensible influence on the process of combustion. 3. That v 
die density of the air does exercise a very decided iaflucuce on the rapidity 
of the ptoceas : tho rate of burning increasing with every increment of don- 
■ity, and vice versa ; but the exact ratio between Iheoi remains to he de- 
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At the recent meeting of the German Association for tho Promotion of 
Sdenco, Baron Baumgnrtner discussed the alteration of some fuadumcatal 
ideas concerning tho nntufe of hcot, which would protiahly tate place in con- 
Kqnence of recent researches. About half a century i^o, every aeries of sim- 
ilar phenomena was explained by the hypothesis of B special imponderahto 
fluid. The unJulatoiy theory of light led llie way in the opposition lo tlits 
matetialittio tendency, and Uio developmeut of the undulatory tlieory offcn 
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remartablQ anulogics with Elie progress of the Capfmican Ejrstein. The 
tiviory of heal lim now arrived at tlie same Btoge as Imii llio theory of ligfat 
vhen Young inikda ills appearance in the seientiSc world. Bacon's striking 
'' Wliot is heat for sensation is motion taktn under an objcetirc point 
; " nittt the reeulla of Rumford and DaT^, caused doubts ns Co tlio 
xa(a calorific matter ; tlie pretise exposition of a possible transmu- 
J moving into molecular force complotcly overthrew the old tluwry. 
Bodialing heat, objecti™ly identical lo luroinoaa rays, is tho thermic phe- 
j its abstract form ; Inminoua ether must therefore bo considered 
.1 BuhBtratuni of llioso phenomena. The explanation of the phe- 
nomena of transmitted or condacled heat is connected with some more dif- 
ficulties, but may bo mode more easy by the following considerations. A 
ray falling oa a, material medium is partly reftc(.*ted ; at the same time three 
diSbrcnt effects may take plaice — viz., a. the ray passes throng^i the me- 
dium, without producing any change in it; b, the ether contained in Iha 
medium h set in motion, the body is heated, or, as it is (although improp- 
erly) said, "it absorbs heat; " (it is the absorbed heat which elevates the 
temperature of the bo<ly, and wo use this expression, bceanso a body en- 
dowed with sensitive faculty perceives the sensation of heat — a sensation 
doCormincd generally, not bj the quantity of motion, which constitutes the 
qaantiCy of heat, but by tho eclorily of the particles passing through the 
poiition of rest ;) c. tho passage of tho ray ia attended bj the excitation of 
heat. Caloric capadly is the faculty to receive a certain quantity of liv- 
ing power. Ueat expands bodies, and this expaneion is ossomcd as the 
measure of temporataro. This ciToct, however, is not the immediate result 
of the oscillatory movement ; B portion of it, proportional to the living 
power of tho oscillation, is changed into operative power, which is the im- 
mediate consequence of expansion. Tliis process may be still better under- 
stood by the action of an electric cnrrent running along a conducting wire, 
and converting itself into heat by contriving to overcome an obstacle. A 
similar process lakes place with regard to caloric capacity whenever tho 
volume of any body undergoes any change. A body has more capacity for 
beat (to use the still prevailing exprcsaiun) wliilst its volume is variable, 
than under a constant pressure, because a portion of tlio heat which it 
Humes ia convected into operative power. 




OS THE 8PUEE0IDAL STATE OF LIQUIDS. 

; to the cause of the siDgnlar phenomena, known as tho 



With respect ti 
Toidal state of liquids, differences of opinion still 

The appearance of the drop on the heated Eurfaco suggests the idea that tlio 
liquid and metal are not in contact with each other ; such a breach of con- 
tact, however, has been denied, and lo determine this point, Poggondorff 
devised tho following ingenious experiment : — 

Let a 6 be a section of the basin, d that of tho drop ; into rf let a pladnura 
wire descend, which is nniled with the negaUve pole, p, of a small galvanic 
battery ; a second platinum wire, n n, communicates with tliu positive polo 
of Ae battery, and is placed in contact with the metallic basin, a b. Into tha 
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ilthiu formed is inlmrtucHl n galvanometer, p, conalBling of n, magneti 
8, ■which s«TDgs freely wi 111 in nfoil of tavorecl copper nin;: llie pussogo 
of nn elei^tric ciirreiit llirouj:li the cgil 
bein^, as U well Itnown, rendered man- 
ifesi by the dufletlion of tlie needle. 
Let Clio drop, d, be rendered a good 
(-ondutlor of elcctrititj, by slightly 
acidulating it ; if it vero in contact 
with tJu: boiin, iho circuit would Bt 
no jilaee bo interrupted; the currctit 
would pais without hindnmco finm n 
lo the bnnin, thence through the drop 
J the platinum wire, e, and thenco 
through the galvanumeter to Uis 
oilier polo of the batteiy. In its 
A A, passage it would deflect the needle 
of the galvanometer, and thus give 
I evidence of its presence. It is, how- 
r, found that when the basin is 
ed, and the drop lias asaumcd the spheroidal state, no current paaset; 
And this certainly indicates the existence of an interval which interrupts the 
dicoit between the basin and the drop. Let the lamp which heats the 
buin be now removed ; nfter a time the drop sinks, cornea into contact with 
dK basin, and at ihitt instant iho ncedlo of the galvaoometer flics aside, thus 
demonsCraling the posEugu of tho current." 

INFUIEKCE OF TEMPEKATUEE OS CAPILLARY ATTRACTIOS. 
[ The influence of temperature on capillarity, considered null by gome aii- 
i, is still retil. Lnlaiidc wm tho ^rat to announce it, 1 7G8 ; he showed 
water did not stand as high when it was liot, or when the tube had been ' 
1 before making the oxperiinent. Laplaco and PoiEson deduced from 
I ft that the height had aomo rohttion to the density of the liquid. Many em- 
t physicists have treated of tliis question, and from their results a wido 
e bos been brougbt about between mathematical theory and ex- 
peiiment, and a complete reparation of the phenomena of ascension and de- 
pression. All these qaostions have been taken np from their foundation and 
definitely resolved by the laborious researches of M. Wolf, Professor of 
Physics at the Lyceum of Slrasburg, whicli have boon conlinucd through 
Eevaral years. The following are the facts arrived at ; — > 

1. The elevation of the same liquid in capillary tubes depends, other 
things oiinat, on the nature of the tube. 

S. lo the EOmo tube, at diiFerent temperatuics, tho height to which a liquid 
rises is in the compound proportion of the density and the curvature of the 
; this diminishes as tho temperature increases, and becomca null 
B specifle temperature beyond which, tho action is the reverse. Tho 
" in of pressure with the temperature tor liquids which do not 
het the glass, thus eonnocte with the law of diminution of capillary elevs- 



tion, and bocomts a conacqucnco of it. For if, nt a given temperature, *■ 
liquid ceowB to wet (he gla?s, licrond tljis temperature the liquid takes ■» 
touvcx Eurfaee nnd dcprpsecs ttselfj whence it follows, that liiguida like 
mcn^nrf uot wetting the glaea nE the ordinary lemperuture, can wet it at a 
ll'mpfratnrc quite low, and so present under tlie netion of cold the eamo 
scries of phenoincna wliicli eitber presents under [hat of heat. 



OX TUE UEAT-CONDUCTJKG POVTEE OF MERCnKT, 
At Ilie reeonl meetiagof the Crcrninn Association for the promolioi 



CO, Prof. Fmulieuhuim read a paper "On the Heat-conducting Pon'er 
Mcrcuiy." The investigations of Fourier and Poisson determined (he relation. 
Iietwecn tho phenomena of conduction and those of radiation, the lusE made 
aniform b; the use of varnishes. Mercury was enclosed in iron tubes, and 
tiiermometcrs, wrapped lo tliin membranes, plunged into them, tho mobility 
of the mercnry having been previODsIf diminished by its amalgamation with, 
small quaniitios of zinc. A constant temjicmture could be muintained.onljr 
aflcr a feu' hoars' waiting. Prof. Frankenheim found that mercury ranked 
high among Ilio best metallic conductors, lioth of heat and electricity. The 
theoretical views, founded ou the lately prevailing snpposition that liquid 
BuhiUmcca possess very litclc, if any, conductive power, rest on on erroaeons 
nrgutnoat, attacliing Dxcoasivo impmlance to the state of aggregHtion. Ac- 
cordlnj; to Prof. Fronkenliclm's dctlnilion, elasticity in solid and in liquid 
bodies has this difference : that in the latter the particJes may undfsgo 
tion without giving rise lo the mnnifcstaiion of any farce, while i 
rotation and monifcEtation of foico are essentially connected. 

ON THE INFLUENCE OF MLTALS OS RADIANT E 

The results of a recent investigation on tills subject, by Prof. H. Kna 
luneh, of Ilaltc, may be stated lo he as foUuu's : 

1. Metals, OS gold, silver, and platinum, when in thin layers, ai 
regarded as diathormanous bodies, which permit a portion of the cnloiii 
rays to puss through Ihcm; which portion naturally becomes less a 
thickness of the layer increases. 

In thus transmining the calorific rays, certain metals, as gold and silritflj 
exercise an elective absorption, similar lo that of colored transparent bodilp 
upon light. Others, on the conliary, like phitijmm, act in the si 
upon all rays, and are therefore to bo regarded as analogous to colorfei 
bodies in the case of light. 

3. In the cose of diffuse reflection, also, certain metals, such at g 
silver, mercury, copper and brass, similar to colored and opaque bodies 4 
regards light, exercise an elective absorption upon the caloiifie rays, in C( 
sequence of which the properties of the latlctarc nllercd, l~ 
contrary, for example, platinum, iron, tin, one, lead, alloy of lead, and til 
German silver, n>floct all kinds of eolorilie rays in the same proportion, ej 
wily as colorless opaqno bodies do wllh regard to light. 

The properties which distinguish colorific raya reflected from metals, frn 
imrellected heat, arc so fiu' dcpi^ndent un the tourec of heat, tliat dillerenoa 
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a striking manner when solar bcM 
ISO nf a LocatcUi lunip, und corn- 
is a metallic cylinder not hcutcd to 
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Ibr exAinplo, which exhibit Ihemac^lTes i 
Ig made nae of, ura diminished id the 
plctcly iliEBppear wbea the source or hei 
rednoBB. 

The Eurface has the power either of causing the diffcrunces to appear in 
their maximum degree, or to disojipenr totally, according oa the surface 
produces a diffuse or a regular reflection. 

The same is true of the change of the angle of incidence. la the coso of 
& nmgh metallic surface, as tlie angle of the rays with the surface ditniu- 
I, the rcSection passes gradually from the diffnso to the regular, ond at 
same time the difTcreaces bolween the reflected and tmreflcctcd licat 
also gradually becomes less, until finally both have exactly the same cliarav- 
r. — Poggendorjf'i AnnaUn, vol. d., 1857- 

GAUNTLElT-a IMl'EOVEMESTS IN TIIEUMOMETEIC APPABATUB. 

When it is considered of what immense value to mankind the great prin- 
dple of heat has become in the prasent day, and how extensively that prin- 
ciple is applied in almost every branch of manufattnring industry, it is sin- 
piiMi that hitherto no instrument of any practical nttlity lias been devised to 
msatiarB its intensity (beyond the limit of tlie ordinary mercurial thcnnome- 
Wr), and to register its variations. 

A thermometer recently patented by Mr. W. U, Gauntlctt, on iron master 
■^ England, is constraetcil with a view to meet this deficiency, and to sup- 
ply a want which has been long felt by iron masters and others engaged ia 
manufacturing operations. Since the discovery made in tho year 1819, that 
by beating Iha air forced into ibc blast furnace, a considerable saving of fuel 
could be eSoCtcd in the smelting of minerals, the aso of the hot blast has 
become almost universal ; hut it does not appear that, up to the present 
time, any reliable means has been employed lo indicate and register the tem- 
pcrattiro of tho air admitted into tho famaco — a matter which is possibly 
of more importttnco in tho economical production of molai than is generally 

The principal featore in Cliis pyrometer, nnd that which constitntos its 
obief value, is its capability of being nsed under pressure, as in. a steam 
boiler, gasworks, bot-oir ovens, or any conliDed medium where it would be 
impossible to apply the ordinary thermometer, as tho sensitive part of this 
instrument, which is acted upon by tbo heat, does not reqniro to bo witlv- 
drawn, but communicates the result to the needle, whicli is exposed to viow 
An the dial plate, and moves oo the slightest variation of temporutore. 

In the constmetion of tiiis instrument the well-known principle of tho ex- 

|Ninsion of metals, as well as most other substances fay heat, has been 

ijdoptcd. This principle has been brought into action in a very simple 

follows ; Two tubes or rods of different metals, which expand at 

'diffetcnt ratios when affected by heat, are flrmly attached to each other at 

end ; the other end of tlieae are lefc free, but connected by toothed genr- 

in tho following manner : To t!io end of ono tube ia fised a graduated 
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dial platQ, on the iLXJa of which ia placed a pointer nnd pinion. To llio ei 
of l)ie odior lube is lix«d a toothed rack, whidi cc 

pinion. Hence, when the tempemtnrc I'arics, tbo tubes will raiy in thes 
expansion and contnu^tion, nnd ilia pointer will indicate on Iho dial tho 
temperatnro for the time being to wliich the thermomcu-ic apparstns has 
been subjected. 

The ad?ttntBge of tho inslnunonc consists in its capobilily of indicating 
degrees of lioflt beyond the iimila of the ordinary mcrcory thermometer, its 
power biriiig only limited by a temperature eo high as lo conse tlie metals of 
whieh iC i» composed to lose their ritpdity. Its odvanloga also cuni^ists in 
the heat acting directly npon tho frnBitiye part of tho instmraent, no inler- 
■yoning Bubslnnco such aa glass being made nao of, as in tho ease of the mer- 
cury tbermometor, unfitting that inetnimont to bo applied to high lempo- 
rature from tho danger of its being destroyed by reason of the glass lube 
flying lo pieces. 

Tliese pyroniEters liavo been in nso for somo monlha past at eevc 
works in the north of England, and we understand have been very hig|| 
approved of. 

ON THE EFTECTS OF HEAT ON THE COLOK OF DISSOLVED SALIQJ 

Dr. Gladstone, in a paper before the BriiisU AssoCialion, Dablin, Stan 
thai if a colored salt bo dissolved in water, boating the solution dc 
Qsnallj afToct tho color of it. In not a few eases, however, tlie color is rci 
deied more intense, and altered somewhat in its ehaniclcr. Among tbo o: 
ampica mentioned wore fenicyanido of potaasium, meconato of , iroi 
chloride and bromide of palladium. In otlicr cases, healing tho solnttd 
produces apparently a total change of color; for inslnuco, chlorido of c( 
poises when healed from blue to grocn; chloride of nickel from a Unilh tc 
ycllowiab green ; aulpbocyaoido of cobolt, or chloride of cobalt dissolved ^ 
aqueous alcohol, from a pale red to a deep bluish purple. In all Iheso ^ 
stances heat causes ihe absorption of a larger qnantilj- of rays by Iho aolu- 
lioQ ; but this appears lo depend sometimea npon somo pnrcly physical 
couac, Ht other tzioes upon some chemical change. With fcrricj-auide of 
potsssium, and similar aaJts, a certain thickness of tbo healed solution pi v^ ] 
duces precisely the same effect on Iho spectrum ns an increased IhicknesB a 
tlie aamo Eolation when cold. With chloride of copper, and similar Mdl^ 
the aomcwliat diluto solution when healed, produces tho same effect on fl 
sjiectrum as llie aamo aolntion when coneentmlcd and cold, — these » 
being nil of that character whicli is altered in color by the addition ol 

ON THE SOLIDIFICATION OF FLL^DS. 
Id a, paper on Ihe above anbject, eubmilCcd lo tho British Association, 
Dnblin, by Prof. Hennessy, the views pnt forward were dcdnccd from soma 
propositions in the dynamical theory of heat conlaincd in the writings of 
Prof. W. Thomson and Prof, Clausius. The general result arrived at n 
gardingdie influence of pressure on a fluid so drcnmstanced a 
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I psrt of Uio heat acqnirad by condenBation would ha, that so long ai 

ntinncd in a fluid condilion, the rCBiatnnce to compreseion from 
Hat causQ would be veiy small. If, however, tho fluid were on the point of 
dianging its stato to tlutt of Euliditjr, the offoct of llw latent hoat of (union 
which Lj hvpolhesis could not lie emitted, wonlil inlerpoac 
great maguituilo compiired lo tliat rosaliing from simplo com 
Aued matter of which tho interior of the eArth most probably consists, would 

I be under conditions similar to tho5e mcnlioneid, from the slow conducting 

I power of the materials composing the Qarth, and from the pressure of all tho 
la of equilibrium of the fluid upon those near [he centre, nnd 

I titus the infliieueo of pressure in prouiolin;,- solidifiuatiua would he less tLnn 

It iU EQcfOCD. 

ON SIMULTANEOUS ISOTIIERJIAL LINES. 

FrofesBor Honnessy, in a paper hefore llio British Association, at its recent 
neeSng on ihe above subject, called alicution lo tho importanc« of Etudying 
, tha simultaneous diatrilmtion of tompcratun;. The movEnienla of the winds, 
d in general almost all the daily perturbations of tho atmosphere, depend- 
r lug much more on simnltaneoos conditions of temperature in different places 
I the mean amount, over long periods, it would bo desirable to at- 
' tempt to trace the former class of lines when wo attempt to obtain a complete 
eonneclion between the dillcrcnt classes of atmospheric phenomena. If 
temperatare wore recorded at every station on the surface of tho earth at tba 
mean time corresponding to any given meridian, then a line traversing Ihe 
. places where sncli tempernturo were found lo be equal, would be a stmulta- 
L. neons isothermal line. The fonns of such lines would manifestly depend on 
r Qie iliumal range of temperature aC Ihe several stations, as well m tho seve- 
lal pbysicat eonditions influencing mean temperature. If the earth were 
Bbaolntely at rest, and stripped of its fluid coverings, these lines wonld be 
circles, having their pianos perpendicular to a line joining tho eeutrea of the 
earth nnd snn. Tbia would bo nearly the case in a body turning very 
slowly on its axis, like our sBlctlilo, in which Prof. Hennessy anticipated 
that ohservatioua wonld ullimntcly show a great diminution of heat radiated 
ftom Umj cfigas compared to tho centre. Willi a Diore rapid motion of rota- 
tion, as in the case of the earth, the isothermals would bo elongated ii 
direction parallel to that of the rotation. On introducing the influence of alt 
the actaal motions of the earth, and of the emissive and absorbing powers of 
the atmosphere, the ground, and Ihe sea, tlic forms of these lines would be , ■ 
considerably modified. The forma of these liucs on the land and sea wonld 
necessarily differ, and might bo especled to present some important relations 
a the directions of land nnd sea breoica. It appears, in genBral, for 
I probable that a knowledge of the coniemporaneoos condiiiona of lompo- 
1 latino at diftbrent plscea would assist in pointing to a connection between 
e phenomena and atmospheric perturbations nitiicr than a knowledge 
icnn tem))enitare. Atmospheric currents, whether vertical or parallel ■- 
tlio earth's Eurfaee, depend upon contcmporoneona dilferenccB of tempenr 
18' 
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lnro. A similar remark might be applied to many other importam ntini 
phecic phcnomciui^ and thoae lines would ulso servo to indicate mc 
or to lessen tlio possibility of tlie supposed ronneclion Letwcea 
magnetism and torrcs trial Icmpcraturo. 

EECEST D1SCOTER1E8 IN HEIATIOS TO LIGHT. 

The most imporUint of the recent additions lo the thioiy of Liylit have 
been ttiose made by M. Jamin. It has been long known that metala diffluiid 
&om transparent bodies, in ihoir uctioti on light, iu this, that planc-polarixcd 
light reflected from tlieir sariiu.'os became elUjiticallg polarised; and tba- 
phenomenon is explained on llio prineiplea of the wave-theory, by the 
sumption that the vibration of the ether nndcrgoea a cliani/e of phase 
instant of reflection, the amount of which is dependent on its direction and ' 
on tlie angle of incidence. This supposed distinction, however, was 
fonnd Dot to be absolute. Mr. Aiiy showed that diamoad reflected light in a 
manner similar to metals ; end Air. Dale and Professor Powell extended the 
property to all bodies having a high refractive power. But it ivas not nnlil 
lately, that M, Jamin proved that them ia no distindion in ihii respect 
between transparent and metallic bodies; that all bodies tronsfonu plane- 
polarized into elliptically'polarized light, and impresa a change of phase at 
the moment of reflection. Prof. Haughton has followed up the researches 
of M. JamiD, and established the existence uf circBlarti/-pBiari^ ll^t 
reflection from iranapaTont surfocca. 

The theoretical investigations connected with this subject afford 
able illustration of one of those impediments to tlie progress of Nal 
Philosophy, wtiich Bacon iiua put in the foremost place anumi; his 
of the MoUi. I mean the tendency of the hunum mind to suppose 
aimplioity and aniformity in nattire than exists there. The phi 
polarization compel ns to admit that the sensible luminous vibrationi 
tmnsi'ena/, or in the plane of the wave itself) and it was naturally eoj 
by Fresnel, and after him by M'Cullngk and Nenmaim, either that no 
vibrations were propagated, or that, if they wore, they hod no relation 
phenomena of light. We now learn that it is by them that the pliatt 
modified in the act of reflection; and that, cnnseqncntly, no dyi 
theory which neglects them, or seta thcra aside, can be complete. 

Attention bos been lately recalled to a fundamental position of tin 
theory of light, respecting which opposite assumptions have bccnmade. Tbtt' 
, vibrationB of a polarised ray are all parallel to a fixed direction in the piano 
of the wave ; bnt that direction may be cither paralld or perpendicuiar to the 
plane of polaiiiuition. In the original tlieory of Fresnel, the latter wa* 
asauraed to be the fact; andinlhia asenrnptionFicaoelbaa been followed 1^ 
Canchy. In the moditied theories of M'CuUagh and Neumann, 
other hand, the vibmtions are eupposod to he parallel to the plane of pol 
lation. This opposition of lbs two theories was compensated, ns respec 
the results, by other differences in their hypothetical priiiclplea; and boti 
of them led to canclusions whicli observation has verified. 'I'lioro scenio^. 
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I tho thcoriEl to dccido belwcen tliesa conUi 
ing hypothesM, notil I'rof. Stokes reccnily, in applying tlio ilyniunical tlicoiy 
of light to other Uliu9es or phenomena, Toand one in nliich Ihe effects should 
differ on the two oasninptions. When the light is transmilted ihrongh a Una 
grating, it is tnmcd BBido, or diffracted, according to liiwa which the wavo- 
thoorj has oxptained. Now, Prof. Stokca hoa shown that, when the incident 
light is potarized, the jilant of rihralioH of the didracted my musl differ from 
IhK of tho incident, the two planes being connected hy a very fiimplo rela- 
tion. It only remnincd, tiiercfotc, for obfiecvation to delermino wlielhor tha 
plants ofjx^ariiatiaa of the incident and refracted rnya were similarly re- 
lated or not. The experiment waa undertaken by Prof. Stokes himself, and 
he has inferred from it that thO original hypotheais of Frosnol ia tho true one. ■ 
Bat, aaan opposite resalt has been obtained by M. Ilollzmann. on repeatitl|f 
the experiment, the question must be regarded aa still andcCormiiicd. 

The diScmnce in the experimentBl results Is ascribed by Prof. Stokes to 
die difference in the nntare of the ^jatings employed by him^self and hy die 
German experimentnlist, the sutistancB of the dilTmcling body being sup- 
posed to exert an ctFcct upon the polarization of the light, which is dlRVncted 
by it under a great obliquity. I leom from Prof. Stokes that ho proposed to 
resnme the oxpcrimcntal inquiry, and to test tliis supjioaition liy employing 
gratings of various subsioncca. If the conjecture shonld prove to be well 
founded, it will greatly complicate the dynamical theory of light. In the 
mean time the hypothesis is one of importance in itself, and deserves to be 
Terified or disproved by independent means. I would venture to suggest 
that it (nay be effectively Ic-sled by means of tho benutifal laler/erence-rcfrac- 
tar of M. Jamin, which the ioventor has already applied to study the efi^ts 
upon light produced by grazing a plate of eny solnhle substance inclosed in 
a fluid. It is well known that the refractive index of bodies inercuses with 
their density ; and tho theoty of emission has even e:ipressed the law of 
Hail mntoal dependence. That flieory, it is true, is now completely over- 
thrown by the decisive aperimaitum crucia of M.M. Fizean and Foucaolt. 
It Ira*, therefore, probable, a prion, that thia law — thoonly one peculiar 
the theory — should be found wanting. Ita truth has recently 
an experimental test by M. Jamin. Water, ■ ■ 



of density at about 40° of Falirenheit ; andaccordingly, if Newton's law 
true, its refractive index should also have a maximum value at the 
temperatare. This has been disproved by M. Jatnin, by observing the intw- 
foienee of two rays, one of which has passed through air, and the otbeE 
tiiiTiugh water; and thus the last conclusion of tho em ias ion-theory has be«n 
let aside. — President's Address, British Associcaion, 1857. 

iVfEB OF THE SDH. 
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of meunring tho dJuneCar of tho Etin ta a yerj minatD rmction 
hj coinWaiagpliotogrnphy with iho prini'iplu of llio tlc'clriu Itlegraph; the. 
llrst being emplo^eil to measure the element epafo, tha latter (he clement 
' time. The Tcsiilt is, that about dbb twentj-tliousondtli of a aecand ii sal- 
ficient exposure to the diroct light of tho Eun to obtain a dlatiDcC mark on a 
cnsitive collodion plate, when dercloped by the usual processes. 

A circular wooden di&c, nineteen incites diameter and half-an-inch thick^i 
vns monnted on an iron nxis, so that it rotolred cnaily by an impulB 
by pressing- the finger with a jork on the outer edge. 

Aboat half-an-inch from the rim there was a. circnlar apertare holf-an-incli' 
diumDler, at the back of whicli Ihe blark pnper was posted. This paper was 
perforated by a needle, leaving a hole one^sixtieth of an iutji diamenr. 
3 ibund that the utmost velocity tJuiC could be given to ihe disc wasflTS 
revolutions in b seconil ; and after four seconds, it woe reduced to three . 
Intians per second. At each revolution iho space described bj the hole was 
aboat fifty indies. 

Tho revolving disc was placed behind the folding doora of a darlici\dj 
chamber, so that when oeo wing was opened (o Ibo extent of a few inelioi, 

i light struck tho disc at the lower part of its revolution- Havii 
niado tho preliminary armngoniunla, tlio olist'rvation was as follow: 

First, the maximnm rotatory motion was given to the disc A preparodt'] 
sen.iitive philc was hold closo behind the disc (aliout aquarterof 
from it), at the part whore tho sonahino struck. This plate was kept slowlj 
moving in the direction of the radius of the disc An assistant quickly 
opened and shut tho door, allowing Ibo sunshine to act for aboat a second. 
The latent imago on the plate being dcvelofied, was found lo consist of four 
or five concentric lines. This was ropoaied several times with dlEToreiU 

Taking the Telocity of ibo aperture to be 1 50 inches per second, which ia 
rertajniy under the mark, and tlio breadth of tho bolo ono-sixtioth of 
inch, the duration of the sun's fntl action 
about on^nine-lhonsandth uf a second. 

The photographic process employed w 

" Albumen on glass iodixod by tinctu 
ounce of spirit. 

" Tho silver both, fifty grains e 
twelve drops n." " 

" The developing Eolution three parts water to i 
'e nearly saturated with protosulphate of ir 

The above was afterwards triod comparatively with the collodion p 
cess, and found to bo considerably inferior in qnicknoBs of taking an impre»«M 
\o being two or ihree to one. 

THIv rrJSM JN QUALITATIVE AKALYSI.S. 

Dr. Gladstone, in a paptr read t.crnre the London Choinical Society, 
contly, remarked that hilbcrto tho iadiealions of color have played a very 1 
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'0 of iodine, twenty groins to o 



e of silver to o 
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HaboidinaU port in qnaKtatiYC mtolysis. This ihe antbor believed t 
arisca from iho foci, ihut cliemiaca liavo been canicnt with olwcrviug ti 
color aa it appears to ihe unjuded cyo. The color of any object, however, ii 
the resultant of tlio various raja of tbo speotnim which it 
toiCs ; and by examining each objects with a prism scraDge peculiar 
fnsquently roado manifusC among substances of Eimilu' color, and strango. I 
analogies are often detected among substances which appear very different in 
color when their light is lu>t thus analyzed. 

Varions methods of using the prism were doscribud ; Ihai preferred from 
iU easy application and great delicacy, was to view Ihe light entering by a 
slit in Ills window Ebattcrs by mcaiis of a prism, tbe liquid to be examined 
being inletpoBCd in awodge-shapcd glass vessel, held in such a posiiion diat 
the line of light is seen through ihe varying thicknosaos of the solution. In 
this way spectra of very charaetomtie eonligumiion are obtained, all the 
lays being usually permitted to pass through tho thinnest stratum of the 
tJqnid, but as tbe stratum gradually inercnses some of ihcso rays am entire- 
ly absorbed, others ore rendered faint in color, while others are transmitted 
wifli almost undiminished brilliancy. These spectra may bo easily copied ;. 
' indeisd, the paper was illnstraled by a number of diagrams done in colored 
r. erayoTu on black paper. 

I It has been partiallj recognized hitherto that all the componnds of a par- 
I ticniir base or acid have the luimQ cfTect on Iho rnys of light. Thus, the 
Taliona salts of nickel ore green, those of zinc colorless. But tlie prism con- 
fims tbe troth of this general imtion in a vciy remai^able manner, and re- 
Toal* not, indeed, an identily, but a distinct analogy in cases which were bc- 
ibra thought to olTcr an execplion. Klany of these apparently exceptiotial 
it: investigated. Thus tliere are two modlDcations of clirominm 
U In solution, the green and the blue, while oHier salts of this base always 
leu red ; yet when those eoluiionn aro oxomined by ihc prism they all ex- 
it hStAt Ihe same configaialiou of spcctrnm, tbe maxima of luminosity being 
r ahrays in the ostrame red, and about Iho junction of the grcon and blue 
Lmarked by the fi.ted lino F; tho differences of apparent color depend rav 
R sligfat Tariations in tho relative qimniity of tliese rays that ore transmitted. 
I ObservalionE were likewise mode on the hlne and red salts of cobalt, and 
f the green and blue salts of copper, and it was found that theso changes de- 
L pcndcd solely on llio ijuaniily of water, while there were certain anali^cs 
even between tho speclra afforded by tlicse differently colored combinaliottg 
[ of die EAma metal. Feme sails nil transmit tiia red ray with great facility ; 
E tBcy wets divided into sovorol gronps, tho members of eaeb f^up possessing 
leUMr'Bnalogies Ilkowiio. All soluble chrotnaics, though dillcring consider^ 
Bi'aUy to tho unaided eye, give almost the same prismatic appcarunco. Tbe 
Ti'ebanges Chat toko place in a solution of htmus by tho addition of an alkali, 
mon acid ivere likewise examined, and the spectra 
[ transmitted in the different cases were shown to belong to tho snino typo, 
^lun two Kubstnnces combine, each of which imparts a particular colur to 
U coahinations, tlio resultant is not lh« compound of the two colors, but is 
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duo aimplj to thoao rays of ibe Epcctram which uro tntnEmittcil b^ both. 
Imlaniree of tliis both in iuixtiin:a end in chemical combmiitioDa were giren. 

From the liict of a purticuhtr my l>e[u(; Inuuimitteii through u solution of . _ 
unknown rompositioii, wo may iofer tliat none of thoeo bodies which h 
ordinary combination absorb that ray ore present in luiy kind of cotobiai 
tinn. Thu prism also wiil frequently g^vc more positive inToiination rcepeo 
ing the compoaiiion of o BubstuncB, as nag illusErated by Iho fiict that si ' 
of nickel, protoxide of iron, and of uranium, and. some raits of chromiumg 
copper, ferric oxide, and molybdenum, besides femd cyanides 
compound colored salts, are oil green, yet they are easily diseriminatcd Ir 
the prism. Dr. Gladstone believed lliat the prism might occupy a si 
plocB in our laboratories to that noH" oecapicd by tbo blowpipe. 




ON THE LIGHT OP SUNS, METEOBS AND TEMPOHABY STABS. 

Ths following paper, by Mr. D. Taughan, of Cincinnati, 
iho British Association at its Isat meeting : — 

Modern science rece^nhies shooting stars, llrc-balis, and 
as bodies which enter onr atmosphere fi;om external space with 
locities. From iho great elevation at which tiicBO objects are Inn 
been inferred that their light has little or no dependence on aerial 
indeed, Iho prcseneo of the air alone could not account for the greatness of 
the illuralQatioa which morka iheir approach to the earth, bat ceases when 
they enter tliB dense stratum of iliu atmosphere. The diameter of many 
luminous meteors has been estimated at tn-o or three thousand feet ; and 
the globe of light which they exiiibitcd must bare been seyend million timet 
greater than the largest meteoric stone yet found on the earth's smface. It 
ii supposed that those brilliant exhibitions arc prodaced by cosmical massci 
several hundred yards in diameter, whidi, in traversing the ptauelary 
regions, occasionally sweep through the verge of oor atmosphoie, and, after 
easting a few Iragmcnts on tiie eanli, continue their course through space. 
But the idea that such wandering bodies shonid graze our planet so often, 
withont ever striking it directly or falling lo its surfiiec, ia loo extravagant 
to be seriously entertained. It wonld be far more likely that, dnring a naval 
engagement, a ship sliould bo almost touched by several thousand ballty' 
without being over struck by a single one. Moreorcr, tbers is not the sligl 
est evidence that roelcoritcs ever perform such rcmnitahle feats of prccisic 
or oxpcricQCO sci many narrow escapes from a collision with tlie earth, fori' 
instead of being observed deporting into space, they suddenly disappear after 
tbcic encounter with the air. The small amount of solid matter which fsUa 
to tlie ground on these occasions is justly regarded as inadequate to evolve 
so vast a body of light by acting on the rarefied air at great elevations ; but 
our globe seems in bo invested with an atmosphere of ether, having tor more 
wonderfitl properties. Astronomical inveslignSons prove tlio eiislencp of a 
rare medium pervading all space ; and this aubtio fluid cannot bo wholly in- 
sonsihh) to chemical forces, which alone could render it useful ' 
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econotOY. Exlromororitvn'oulil, indeed, prerent it from nndcrgoing any | 
cbcmiv^ changa in the int<^r'ptanetiiry n^ion^ ; but ic U compruHS(.<4 to ft 
much greater deaeity about tho vast iiplivrca b; whith space is tenanted. 
The Htmoapherea of this fluiii envBlopinu Iho csrth and tlio otliur laige 
phmcla, aro not Bufficicntly ilenBe for chemical aetjon, cxecpt in cases whore 
lliey receire an addicioniit prDssniD froin meteoric bodies sweeping throngh 
them with wonilciful rapiditj-. The evolution of light on such oeeasioni 
depends not oaij on the aiza and relocitj of the fallin); muss, bat also on 
the direction in vhich it approaches the phwctaiy surface j and observalioD 
sliowB ttiat the most brilljaat moleors move very nearly parallel to the hori- 
zon. Bui around the sun a toueh stronger attractive force gives tliis otiiereal 
fluid the compression necessary for a constant chemieol action, and a steady 1 
developn^ent of light; while tha realma of space furnish incxhaustiblo sap- 1 
plies of the laciferous matter, and impart perpetual brillianey to iho great 
laminary of oar system. It is not possible that the self-Iuniinoiut condition 
of the sun eould bo maintained by any combustible, or lighc-jielding maltor, 
of which it ia composed. From a comparison of Ae relative intensity of 
folor, lunar, and ardfleial tight, as determined b; Enler and Wollsston, it 
^>pears that As rays of Ibo sun have ao illammating power equal to that of 
14,000 candles, at a distance of one foot ; or of 3500,000000,000000,000000,- 
000000 candles, at a distance of 95,000,000 miles. It follows tlioC the 
it of light which flows from the solar orb could bo scarcely prodnccd 
L 1^ the daily combustion of 200 globes of lallow, cnch equal to the eaitb in 
r taflgnitnde. A sphere of combustible matter much larger than the sun 
If ihonld be consumed every ton years in maintaining its wonderful bril- 1 
lianiy, and its atmosphere, if pure oxygen, would be expended before a leu < 
dajs in supporting so great a. conflngralion. An illamination on so vast > 
Kals codM be kept up only by the inexhaustible magazine of ether dissemi- 
nated through spaue, and ever ready to manifest its laciferona properties oa 
large spheres, whose uttturtion renders it suiEciently dense for the play' of 
cbeinical affinity. Accordingly, suns derive the power of shedding perpet- 
ual light, not from their cliamieal constitution, but from their immeose masa 
and their anperior attrnetive power. We thus obtmn some definite ^owl- 

Iedgo respecting the stupendous magnitude of tho fixed a 
due allowance for Uieir density, wo may conUdcnlly pronounce the smallest 
■tellar body several thousand times greater tlian tho globe wo inhabit. This 
theory gives considerable support to the views wliieh many astronomcn 
maintain, on dilforont groands, in reganl to the rehitivo btilliancy of the 
stars ; for it appears that, though the self-lnminoua occupants of space ara 
not necessarily equal in size, they dilfcr much less than wo might anticipate 
from an acquaintance with tho members of our planetary system. That the 
light of the sun is furnished, not by its solid or liquid matter, but by its lu- 
minous atmosphere, iuis been proved very conclusively from tho observations 
with An^o'a polaiizing telescope. There is also evidence that this lurifcr- 
OuB envelop is constantly replenished by supplies of ether from space. The 
nm's rotation assists in effecting this object by expelling the fluid from its 
equatorial regions, and thus creating a corresponding influx e 
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is iadicalcd by tlie change in tlm posilian of tlio tun's xpots, nhicli, acra 
ing- 10 tho obwsrvalions of Peters for miioy jenrs, are rontinnally dlminil 
ing their lieliocentric latitude. The jirogrcssive molioD of the Eolar if 
throngh space tends also to replenish ila atmosphere with fresh n 
the miiiDEciiaDCc of iis light ; and the position of tho largo planets has some 
InfluetlCD on tho aniounl of ether which it leoeircs from tlic celestial domain. 
The periodicitj- observed in tho solar spots, and some changes exhibited bj 
many variable stars, may bo ascribed to an effect of this kind. Bnl 
result ivoutd be fur more decided if a sun had large planets in its 
vicinity; for Ibo Bttroctioa of these bodies would alter llio prcsmre on jj 
ethereal alraOEphorc, ajlU prodnec a. corresiionding vnrialioil in t[ 
ment of its light. On this principle we may explain several phcnorat 
connected with tho variable stars; and 1 may remark, that Afgelsn 
regards many of their pccnliariiics as indicaiiiig, that planet* revoM 
around some suns affect tho gcaeratioo of light in their photoBphcro». "~ 
a planet revolving in an orbit of the emallcst siie po^siblo would bo p 
ductivo of more remarkable consequences. Sweeping through tlio etliereal 
atmosphere of tho great central sphere, it would impart a soffieient degree 
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ft for lucittrous action ; and exiiibit, on a grand scale, the evoln- 
n of light which accompanies tho visits of meteoric masses to llio Bortli. 
From the great brilliancy of meteors which move iu a horiiontal direction, 
it U evident that a satellite revolving around a large globe, nt a small dis- 
tance above ita snrface, shonld be favoi«d with all the conditions nccessaiy 
for a sublime meteoric illumination ; and it ia probable that some of tlio 
bright tenants of space may shine by light originating from Bnch a cause. 
Indeed, the roaistance of the space-pervading medium must constantly di- 
minish die orhils of all salaUites ; and, after innumerable years, bring them 
into snch a proximity with iheir central bodies that sncli grand meteoria| 
phenomena would bo almost inevitable. If space contain dark systems 
is genemlly believed), tlia central orb which presides over each of lh< 
would become luminous, when one of ita planets was pasaing throngh 
final stage of existence. In a paper read at llie last meeting of tho Ami 
lean Assodation for tho Advancement of Science, and published m the 
"Proceedings," (pp. Ill — 113), I have sliown tliot tho Btubilily of saiellitOB 
could no longer exist if their orbits were rcdoced to a certoia limit ; and 
that the attraction of the primary body wonld render them incapahlo of 
serving a planetary form. In like manner, a memljcr of 
systems of space, when brought loo near its contra! orb, would be likci 
doomed to suffer a dismemberment ; and tlie fragments resulting &om 
mighty wreck would immediotely acatlor into separate orbiB. 
therefore, of closing its planetary career as one vast meteor, the attendant 
riioold form a host of meteoric masses, and thus send forth far greater floods 
of light into spare. But the fragmcnlB, gradually aasuming- circular orbits, 
would altimatcly form a ring similar to that around Saturn ; and as thtl 
change advanced, the light should conslonilj decline until ii 
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I the ether partook of the motion or ilio fragmonlAi7 host, ind bccttme 
o their pressnre. It ia to octurrences of lliis tinrt, »l 
lionally lake place in the wide domains of crculion, that wo niay attriba 
the appearance of temporary stars, and in doing no, wo oblQJn a satisfufitory 
enplanalion of lliu varioiu peculiarities wliich tliuy exhibit, Tlie oxistonix, 
OD our own eplicre, of tJie ether wiiich acta ao important a part in tho scene 
oT colealjal wonders is indicated by certain electrical phenomena. On it« 
presence aeema to depcod the evolution of light attending the passage of 
elflctticily througlk the vacunm of an exhausted recelrcr, nnd tho light of 
die anroni: boroolis appfara lo be evolved by electric action from tiio ethereal 
fluid, iriiich aniyes at the polar regioni from apace. It is only by tbiit hy- 
potheus that ve can acconnt lor the effect of a ahooting star during an 
SnnuB, in lighdng up certain ports of tho vaults of heaven not previously 
illnnunatcd {aee Humboldt's "Cosmos" on Acroliteo). It thus nppcura 
lliat the subtle medium which fills space is not to bo regarded as a mem im- 
pediment to plauetary motion, hut as u useful agent in the course of Nature's 
operations, and as iudiapensatilc to our existonco as the uppendagcs of air 
and water which roll around our planet. 

COSSTITfEKT OF 



The following is an ahBtract of a paper on tho almvo sulijoct, read before 
the Briiish Association, at its hut meeting by Dr. Gludstunc. 

It ii a general law lluit " all the compouods of a particular base, or acid, 
vben in aqueous solution, abmrb the same rays of light; " henco it may bo 
deduced that when a colored liase and a colored acid comhinc, tbo rosultia^ 
Eslt will transmit only those rays whicli are not absorbed by either conslint- 
eikt, — or, in other words, only those rays nhicli ara tranaiuitced by both. 
This was proved to bo actually tho case by a prismatic examination of coin- 
pCHindi.Df chromic, permonganie, and carbozotic acids with copper, iron.nickelj 
aianiui^i and chromium. Though the compounds of dilorino, bmrniue, 
and fodisa witli hydrogen and most metals are colorless, the compounda of 
those Imlogena with gold, platinum, and palladium exhibit an absorption of. 
light due to the halfigen as well as that due lo the metal. The same is truo 
in respect to chlorides, bromides, and iodides of copper, iron, nickel, and 
cobalt, wlicn these salts are dissolved in a minimum of water ; but u'hea 
mora water is added the color dianges, and the absorption duo to the halo- 
gen DO longer enlists. In one or two of the cases examined n alight varia- 
tion from tho general law occurred ; and ferrocjanide of iron forms a com- 
plete exception. The doubto diloride of platinum and copper shows the 
absorbent effect of all these constituents. 

US TIIE IIE1.AT10S8 OV UCILD TO l.KillT, 

During tho year ! SSG, a pftpcr an tho rclatjonB of gold to light, n-ns read 
bflforo the IJoyal Instilulion, J^ondon, by Prof. TaraOuy. The abstract of 
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tho mvestigalionB then announceil was publiEhod in ilic Annual of Scienl 
Discovery for 1857, pp. 272, 273, 2r'l. Sinra, another 
been made by Prof. JTaraday, on the samD Bubjcct, in wliiuh. he 
bHving siaco obtaiDed some perfectly pure gold leaf, he 
fully verify hia fbrmer obsorvatioiis. This was the more important 
gard to tho eScct of heat in taking away thu green color of the 
light, tuid destroying, to a large exteot, tho power of reflexion, 
pemturo of boiling oil, if continued long enough, ia sufficient for 
but a higher tcraperaturo (far short of fueion) prodi 
Whetlier it is tho result of a mere breaking up by refraction of a 
film, or an allotropic chuiigo, is uncertain. Pressure resloreE the green eoldr" 
^ but it also bm tlie like effect upon films obtained by other proeessca than 
boating. Corresponding results are proiiueed with other metals. As before 
ataiedijilma of gold may bo obtained on awcak solnlion of the metal, by 
brinpng an atmospliLTO containing vapors of phosphorus inii 
it. They are prodneod, also, when sniall particles of phosphi 
floating on such a solutionj and then, us n [film differing in thickneil 
formed, the concentric rings due to Newton's thin plates are prodi 
These films transmit light of various colors. When healed they become 
amethystine or ruby ; and then when, pressed, become giecn, just as lioatcd 
gold leaf. This effect of pressure is ehacactorislic of metallic gold, whetlier 
it is in leaf^ or film, or dust. Gold wire, sepanucd into very fine partidos 

ii, produces n deposit on glass, which, b^ng exam- 
ir physicalljr, proves to be pure metallic gold. Thit 

s colored laya : some ports are gray, othen green, 

a briglit ruby. In order to remove any possibility 
xido, being present, the deflagrotioiu woo 

and rock cryRlal, as well as glass, and also 
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by the electric dejtagratioi 
ined, eitJier diemically oi 
deposit transmits vi 
or amothystino, or 
of a compound of gold, i 
made opon topaz, mid 



pheres of carbonic acid aitd of hydrogen. Still, tho results were tho same, 
and raby gold appeared in one case as much as in another. Being heated, 
all parts of the deposit became of im ametbystiDe or ruby color; and hy 
pressure, these parts eculd bo changed so ns to transmit the green ray. The 
prodnetion at Jlaida, consisting of vciy finely divided particles of gold dif- 
fused tlirougli water, was spoken of before These fiuids may bo of vari- 
ous colors by tmnsmitted light Irom ruby to blue; the cfi'ects being produced 
only by difTusod particles of metallic gold. If a drop of solution ofpho»- 
phonis in bisulphide of carbon bo put into a bottle containing a quart 
more of very weak solutiou of gold, and the wbole be agitated, the chai^ 
is brought about sooner Ihanbythe process formerly described; 
lution of phosphorus in ether be employed, very quickly indeed 
few hours" standing completes the action. All the preparations have 
same qualities aa those before described. Tho dJEfcrcntly colored fiuids 
have the colored particles partially rcmOTed by filtration ; and so long ai 
the particles are kept by the filter from aggregation, they preserve their ruby 
or other color uuehangcd, even though salt be present. If fine isinglass bo 
■oaked in water, tlien wnrmcd to molt it, nnd one of thcso rich flnida be 
odded, with ogilalion, a ruby jelly llnid will bo obtained, v 
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cieotlj concentrBteil and coliI, snpplics a tremalona jollf ; and this, when 
dried, yields a, hard nl6j) gdalinr, wliidi being soaked in witter, becomes trein- 
nktos agiun, and by heat and more witter yields a, ruby llaid. The di^' 
Iinrd ruby jelly is porfectly analogons to the woll-known ruby j^lass, (hoagli 
often finer in color ; and both owe the color to panicloa of metallic gold. 
Animal membrBnee may, in like manner, hare ruby particles diSuacd througti 
lb«m, and ^en are p«fcccly analogous in their anion on ligbc to the gold 
rnby glasa, and from the same cause. When a leaf of beaten gold ie held ob- 
liquelj across a ray of common light, it polariies a portion of it; and lh» 
light tranDmitted is polariixd ia the same direction as that traasmitled by a 
bundle of Chin plates of glass ; the effect is produced by the heated leaf as 
well as by the green leaf, and does not appear to bo due to ony condition 
brought on by the heating or to internal structure. Wlien a polarined ray is 
employed, and the inclined leaf held across it, tbe ray is affected, and a part 
passes the analyzer, provided tiie gold ^m is inclined in a plane forming an* 
angle of 49° with the plane of polarization. Like efTocts are pioduced bf 
the films of gold produced from solution and phosphorus, and also by the 
deposited dust of gold due to the electric discharge. The same elFects an 
produced by the other deflagmted metnls so long as the dusty Sims are In 
the metallic state. As these finer preparations conld bo held in place only 
on glass or some such substance, and as glass itself had an efTect, it was 
I find a medium in which the power of the glass was nothing; 
this was obtained in llie bisulphide of carbon. Here the efiect of gold 
L the ray of light which was unaffected by the glass supporting it waa 
1 vety manifest, not only to a single observer, but also to a largo 
andionce. The object tif these inTcatigations was (o ascertain the Toried 
p<>wors of a Eubslanco acting upon light, when its particles were entremely 
flirided, to the exclusion of every other change of constitution. It was 
' iiDped that Eomo of the veiy important ditfcrenccB in the action upon the 
rays might in this way be referred to the relation in sieo or in number of the 
vibrotiona of tho light and the particles of the body, and also to the distance 
of the latter from each other ; and as many of the cfFecta are novel in this 
point of tIow, it is hoped thot they will bo of service to the physical phi- 
losopher. 

As Co the qaanlily of gold in tho difTcrent films or solutions, it can at 
present only lie said that it ia very small. Suppose that a leaf of gold, I 
which weighs aboat 0'2 of a graia, and covers a superficies of neariy le 
aqnere inches, wcie diffused through a column having that base, and I~T'| 
indies in height, it would give a raby fluid equal in depth of tint to n good I 
ise, tbe volume of golibprci^cnt being about tlie one five hundred thoit- 1 
' landtb part of the tolume of the fluid ; aaother result gave O'Ol of a grain I 
of gold in a oubie inch of fluid. These fine diffused particles have n 
yet been distinguished by any microscopic power applied lo them. 
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Under the auspices of the Iloyal Society, G. B., a photographic apparatn* J 
tor registering doily the position of the spots npon the bod's disc, ai 




geatcd by Sir John Hortehel,* hac reccnfly been coiiBtrurtoil and placed 
the obEervslory at Kew. Tlie object^lngd of this instntment is tbreo 
ibur-tenth inchae aperturo, and fifty inches focal lengtli ; it 
for nchromatisni in Iha nrdlnaty luiuiDer, but bo as to prodt 
of iho visual and photogenic foci. The secondmy olijectiveB for iUfl| 
tba image produced by tha principal object-glass are of llie Bu}rgbi 
form. Thej arc ilireo in nombor, prodociDg roapectivcly images of the 
tiine, four and eight inches in diameter. Between the two lenses of i 
of these secandary object-glasseg, is ineertcd a diaphragm plate, carrying' 
fixed micromoier nircs, which are of plalitium ; these wires are four in nm^ 
ber, two at right angles to the other two. Ooo of the wires of eacli pair is 
in Each a position tliat they may both be made tangential to the sun's image, 
while the other two cross at a point sitautcd near the eim's c«Dtre. By 
means of these wires, the distance in arc between each pair having been 
oneo for all ascertained astronomically for each secondary objecl-glass, it will 
be easy to determine all the data necessary for ascertaining thorelnlire mag- 
nitudes and positions of the bqq's spots. These micrometer wires are andcr 
the influence of springs, so as to preserve a tension upon them whan ex- 
panded by tlie san'a heat, and thus to keep them straiglit. The principal 
and secondary objcct^lasses are not mounted in an ordinary cylindrical 
tube, but in a pyrumidal tmnlc square in section, five inches in the side at 
the upper end, wbich carries the principal object-glass, and twelve inches in 
the ade at the lower end, which carries tlio photographic phitc-liolder and 
tiia BEual groimd glass sctcen for focusing. This trunk is firmly supported 
by a declination axis of hard gun metal two and a half inches in <liameter; 
it is li^mlshcd with a declination circle tc 
minnto of nrc^ and has a clamp and e 
declination. 

is is driven by b clorlc dr 

on to the greatest nicety, 
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■, which unswcra perfectly, and ia 
tliot the sun's limb remains for 
with the tangential wires. 
is of the telescope is carried by a dia!-plate, which fits on tlio 
column of cast iron, the section of which is a pnmllclogram. 
securely fastened to tlie stone foundation. TJ 
ia mounted within the rotating dome of the Kew Observatory. 

The telescope and its mechanical appliani^es may be said to be peiftct 
far as they go, bnt experience will undoubtedly snggest several 
atiot^s and additions before the telescopo is brought practically to 
The photographing of snch minute objects as the sun's spots will requiro 
at all limiH the utmost skill and care of an accwnpliahcd photographer, even 
when tba teloscojie has been fairly started. The difitcnllies yet to be mas- 
tered must occupy some considorabio lime. The first atlompta have been 
confined to the production of negative photograjAs, but in consequence of 
the impeifectlons alwoys existing in the collodion film, it has been deemed 
advisable to make attempts to produce positive pictures, and recourse maj 
ultimately have to be made to the daguerreotype process. 
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niTHOTEMENTS JS LENSES AJND BEFLECTORS. 

It U T!b\\ known that BufTou, dc^iirona of repealing tho experiment of 
Aichimedes, with a burning glues, endeavored to conatrnct a lens of wutcr, 
of large diameter. Two plutcs of gluss of grea.t tliiekncss wore curved by 
of a concave metuUii; plate, worked and polished, and then filled 
together with a. border of metal and filkhd with distilled wnler. Buffon t!in» 
made a lena ono meter in diameter and of great power. But he pursued it 
no fnrthcr, bccauBO of tho difilcnllj of the work, and the cuormona expcnss 
of polishing the toBgh surface of the glass, tlie material being also rendered 
brittle by tho second heating. Since then in England, and more Inlclj in 
Franco, theio have been attempts to blow a glau lene in a mould of metal 
mado in two halves. But tho result has been imperfect, tho glass uneven, 
^viDg no distinct foens. 
' There haa however been a recent improvement by Messieurs Lemolt and 
Bobert, which ia of great importance. It couEista in using for constructing 
the lenses, n circular plate of glaea, and a soction from a sphere blown wi^ 
great caro, applying this (o the plate and closing tliem togeliier In a circle 
of metal, and putting water lictwcon, or some other transparent liquid. It 
forms a piano-convC![ lena, which may bo economically made, and has the 
purity and perfection nearly, without the cost, of lenacs of maaslve ghisB. 
Iiemolt and Bobert have also made improvements in reflectois, employing 
sections of gloss more or leas concave, cut Irom a sphere, in the same waif 
as above mentioned, and having on the convex part a rich plating of silver 
from electric deposition. These reflectors can bo cheaply made and require 
IIkIo care. Lenses and rcflcclnra of this kind have been used oa tho rait 
nwds of Paris. By combining tbc two, a new kind of lamp baa been con- 
Ettmcted, ^ving resnlts of unexpected brilliancy, which hare already been 
broaght into use on board shijis and at the entrances of pons as well oa on 
mil-roads. A water lenj thirtj--cight centimeters will send its rays to a dis- 
tance of twenty kilometers along n milway, producing the effect of a Iight> ' 
houH light of lira second order — Silliiaaa's Joamal. 



The following is a commnnication recently mode to tho Eoyol (G. B.J 
Astrominieol Society, by tho Rev. T. W". Webb. 

The determination of tho focal length of a small convex lens ia a matter 
of considerable difficulty, at least in tho hands of an amnlcur. Kot only is 
the process of direct measurement a delicato and somewhat troublesome one, 
bot the resalt is not satisfhetory, as it is complicated with uncertaintiea arisi 
ing from the amount of spherical aberration, which with a largo angle of 
l^nnro may havo a considerable effect ; from tho tliickness of the lens ; 
and from the difference of the mcBsore from tho centre and from tho margin 
of tho posterior surface. These difficulties, it ia true, ore avoided 

il^joct of such measuremonts, by tho employment of the liynometer, or 
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any cqniTBlGDt contrivance b; wbich tEia focal ima^ is memared instead sj 
tba focsl knglh ; but, us thcee optioal menus ore not aJwaya nt hand, it 
perliaps bo of some am to explain a mode uf meosuremont pnuL*ti8Qd bjr a 
self VGiy successfuUj moro than twenty ytan ago. The requi^iCo B^p* 
if it can be so tormod, will be deacrilied in its original Bimplicitjr ; a litttti Ij 
genuLty wonid easilj- improve it : but even in lie first mdo trial it 
adequate to iU object. Three pieces of cork are perforated by ft knitO 
needle, so as to elide idong it. To the centre one is attodied, i: 
position, aud wiib its asis parallel to the knittii^-uoedle, tlie lens to be ind 
ured ; in each of the others is inserted a piece of a se^ing-ncedlo, nidi tl 
point uppermost, and having its length so regulated tliiU a liuo joining tluil 
points would pass, as nearly osmaj bo, through the centre of the loiu. 
cork discs carrying these needles are tlien moved backwards and fonyar 
till the inverted image of the one needle's point, formed b/ rays pasgi 
tbiough the lens, i» seen coincident and equally dLsiinct with the qtlMV 
needle's point, when both are viewed at once through a tolerablj etrca^ 
mngniScr applied to the eye, and directed towards the lens. Thou, if the 
nucdle-polDta are scusibly equidistant on each side of t)io Una, a conditioa 
wbich can bo quite sufficiently attained in Ibe course of a few Itiuls, it ia ov^ 
dent that they occupy the corjogate foci, and tbo distance between tliem be- 
ing carefiilly measured with compasses, will be, as a very simple proposition 
in optics will show, four tbnea the amoant of the focal length of Iliu lens for 
pocsllel rays. The apparent defect of Ibis method i^ the uucertitintr wllctber 
the p(Hnts, when the image of one is formed close to the other, are ei[uidis- 
taut from the lens, the sotting of which, or its fonn, unless equally convex 
on each side, may render actual measurement unsalisfactory. 



4 TELESCOPE SPECULUM OF HILVEKED C 



The following communioatioo was ptesonted to the British Associatii 
Dublin, by M. Loou Poncault ; The astronomieal refractor compared with 
the rofloctiDg telescope of the same dimensions, has always had the odmiu- 
ago of giving more light ; the pencil of rays which fall on the object-glass pass 
tbrough it for the most part, and are employed almost entirely in tlia formir 
tion of the imBgo at tho fbcns ; while <hi Iho metal mirror a pnii only of ffie 
light is reflected in aconvcipiig pencil, which loses still moro by n second nj- 
flcction being brought back towards tho observer. However, as the lellccliDg 
lelcscope is CHseuimlly free from aberration of refragability, as tlie puritj" of 
ita images depends only on the perfeedon of a single surfeco, as with rt^ard 
to fociil lengtli it possesses a greater diameter than the refrociing teleecopo, 
and thus partly regains the light wasted by reflexions — some obsen'ers eon- 
Cnue to give it the preference, chiefly in England, over fte rcEmcting 
cope for the examination of celestial objects. It ia certain that at thi 
inent, and despite the raiUtiplied improvements ia the manufacture of 
g^ses.tho most powerful inslniment dirccied towards the heavens isn 
copa with a metal spccuhim, Tlic telescope of Xonl linsso is sl.t feet Ei 
lish in dJamCler, and its focal distance is fifty-five feet. Possibly the 
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;li^ InBtnimonts mmld have gained the euperiority raulil t!ie metal lakt i 
^ darnblo a polish — could it bo us well worked as llio glass, ai 
ipot haavkr. Placing dins in paraUelism Iha two sorts of iriflCru 
'tdiaonauiig their rcepoctive qualities and defects, I lluishcd hy conceiving llut 
■Hha bducope witli a (^lass would possraa cverj- advantage, if the n 
•iStg once shaped and polished wc could commimicato to it the metallic hrtl- 
JlBiiejr, iu order ttt obtain from it images as InniiDoua at Ihow of tho refract- 
tug telcseopcB. This tboi^j;1it, which at £ist appoareit a finion of imaginO' 
jBoO/ wna soon converted into a satisfactory tDalitr. Tho glass bmng eat ' 
hy an expeiienocil g])ticiBn, and thomughly polished, is ready to hn coTcrod 
hy Crayion's process with a vciy thin unjfonn coating of silver. Thil 
meiollic coating, whi<:h when tjikcn oat of tho batli in which it i« formed ii 
dall and dark, is easily brightened by rabbitig with a skin lightly tinged 
with oxide of iron, and ac<[uirc8 in a short time a very brilliimt lustre By 
this operation tlio Borfaco of tho glass is irilolly of meto], and Iiocoiqoi 
nvi'lty raflcctive, not oxliibicing under severest tests tho sliglitCBt alteration < 
in form. To procure a disc of glass with concave sur&co pcrfiM^y fitiished, 
I applied to Mr. Secretan, who had the liindnisss to provide fur mo a cIotci 
workman. On the other hand, to be able to obtain a deposit of silver, Iluul 
I of tho English patent, M. Poivcr and ii, Robert, who 
ftu^iished me with the silvery suladon, giTing at tho same time tha follest 
1 to iiow I might soonest succeed. My miiTor being ailvcrod, 
jiaving acqnired a polish of steel, I formed a telescope of it ol 
timiires diameter nnd^fty centimetres fixrol length. This little in 
•rapports well tho eye-glass, which magniiies 200 times, and compared with 
the ictlecting telescope of ono mftcti), gives a veiy sensibly superior e^Ct; 
Wishing to learn the proportion of light nsefutly reflected by tha layer C$ 
^lv«r deposited on tho glacis, and afterwards polished, or, at least, to coni' i 
para the inransity of a pencil of rays reflucted by a anrfaco thus prepared 
with that of ono transmitted by on equal surface finm tho olijcct-glass 
redacting telescope, I accomplished tlie matter without difficulty by tn 
df nj^Cometer with dividlons, which Iliad employed on another o 
ytui rosalt of this operation insares a decided advantage to the new Cclcs- 
Tho pencil of laj^ teflectod on the silvered glass is equal to 90 peg 
cent, of ihoso transmitted throngh an. objuct-glass of four pattiul reflections j 
Eo lluit the new inatrumont avails itself of tho ovcrplna of light, wMcli, on . 
account of the greater diameter of tho mirror, concurs efficiently to the foF- 
mittion of tlic focal image. Diainatcrfi eqiml, tlie telescopo with glass is by ' 
nnc-half shorter than the other instrument, — with equal lengths, it huara A ' 
double diameter, and coltecbs three and a half times more light, Considered 
in another point of view, the new combinnUon is distinguished in this, that _ 
it produces ell its f tFect without the concurrenra of those numerous con* 
ditiona required to obtain a certain degree of perfection in any instrument, 
whetlicr reflecting or refracting teloaeope. The Tiiflurline tolescop, above ' 
dl, ivituircs that the cooatructor of it, at one and tlie same time, pay purtic- 
n to iho homegctieily of the two sorts of glnss which fimit iho 
their xefraciing and dispersive powen, the combi nation of^J 
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ea, the cenlcrnge and tho execution of rour apherical Bnrfaws. In tl 
new teli^scopE, on tho conlrary, tlie glu««, sorving not as a miildle TeTractoi 
bnt only 10 Bupport a vcrj thin layer of mFtiil, the homogeneit)' of die mac 
u hy no means required, ancl tho most oi'dinnrr glasa of siiSicirait thidioM 
workird with core, njTorcIa il coacavQ Eurfrtce, which when sUTered &nd p 
iHhcd fartiiihcii of iuclf and by reflexion oxccllont imagtts. There it o 
strong olyaction to the metal mirrors, — it ia, diat they become oxidized U 

ne. and are tamiahcd by eontoct with the aic. Eight months I hare n 
TCrcil miiTore, wliich Imvo not jet nndergono any Ecnsiblo alteration, 
they preaervo this state of porfpction a still longer time ' The experimett 
lias not yet been aufficiently prolonged to decide one way or the other ; b " 

m siiould diD luitro of the mirror become weaker, there is no difflcnltf H 
recurring to the Game means for To-enmblishing it, by which it had been H 
flnt obtained. In fine, should Uie depth of the silver be altered, the 0|^ 
tion of depositing it is eo easy and prompt, that it can easily be repeatel 
To reanmo, tho new instrument eompsred ■with the rcfrncting telen 
gives, nt mnch less eost, mot« light, more distinetnoES, and is free, like tl 
reflecting tclcacopo, (torn all uberralion of refrangibilily. 

Professor Stoncy asked whut tho material of tlie polisher tued byM 
Foupanlc was, and gave TBrious reasons for doubting that tho method p 
po5cd by liio nnlbor would ever produce a speculum tho defining p 
which could approach lo that of specula ground and polished by tho m 
devised and oxccutcd by Lord Kossc. — Mr. Grubb staled, Ihot if the one 
throe (hoDsandth of an inch spoken of by M. Foacaalt was meant to conr^ 
an idea that that dimension bore any relation to the qoantily removed in die 
process of polishing, his own experience would enable him confidently to 
deny its power of prodacing a speculum of accurate defining power, as bl 
the polishing process thicknesses of a forty and fifty thousandth part of an 
inch became im[>ortant tbicknessea. — Tho President, Dr. Robinson, aai, 
tlutt when M. Foucault had visited Iiord Bofise, as he wag about to do, and 
had seen the apparatus which ho used for grinding and polishing even taott- 
ster specula, he would not, ho felt woll assured, consider these operations on 
metals so formidable as tlicy now appeared to him ; he would find that to 
polish tho great epceulum of six feet diameter, in which operation 
broaght 10 tho true figure for beat definition, oceopied only a mi 
about fire hours from the time it was placed upon the machine. 



Tho following is a report of a communicntiou made by Sir David B 
ater to the Bnlish Association at its last meeting at Dublin, on the sboVH 

In studying tho anbjoct of diffraction, as seen through the microscope, t) 
was led to bclioie thut in the best objccl.glossca now made, tho as - ■ ' 
individual lenses were now coincident. I have no means or lea 
what process the optician centres his lenses, aad groups of lenses, bnt il 
must be a very delicate ouc, when we consider llie Email size of the lenset'H 




ict, it ia oiiQ wliich is anidouslr and curofiiil; applied. 

it, niqnaintcd with Dr. Wollaston's inWraslin^ paper " Ou tho Concen- 

tiic Adjastmcnt of a Triple Objcct-Glasi," (Phil. Trans., 1S92, p. 33) 4g 

' jndiea iu focal leiig:tli, executed b}' the t^olcbrutcd John Dolland, and regnrd- 

ed aa ona of his best worlis. Sy a, pnxKsa nhich ho bns discribcd, Dr. 

WoHaatcm found that it was very imparfuclly centered ; anil, contmry to 

tbo sdricc of bis friends, be separated tbe lenses, and by applying two ptuit 

•f tdjasting screws id tho edges of each lens, he placed tlieir oxra in tba 

BBme line, und, to nso Iiis onu wards, " he restored his oltjci't'gluas tu lueb 

corrocl perfurmnncQ " that it was "copable or either scpamiing Tery emnH 

imd neariy eqonl stars, as tboso of forty-foar BootU and o- Corona, or of c* 

Jubiting tho tninuto secondaries of B Onwis and twenty-lbur jlyui/'r, irilh u 

I iniich distinctness aa Ibo alato of the au' would admit," Dr. WoUasIon 

" that the actual limit to its powers cannot l>o fully aacertuintvd, ex- 

■.g under such farorablo conditions of the atmosplicrc as do but rarely 

," If Bneh a distinguished artist as DoUond failed in centering n 

f {iTOUp of three binscs, abont four inches in diameter, and with compaiatiTely 

lat cnrrcs, how much more diliicult must it be to center the siic tn~ 

stian! of on achromotic object gloss one-eighth or ono-twclftli of an 

a focal len^^th : and if such results irera obtained by tiie correction of bil 

troT, how superior must the microscope bo in which the concentric adjiut- 

Dent of its lenses is elToctod ? While opticians, indeed, conSne themselvtit 

I Ijd the nse oT only two kinds of glass, of different refractive and dispersii* 

1 powers, we cnn hardly expect much i^]p^o^'E>^lCnt in tlie microscope, nnlcit 

hy the mbstitntion of achromatic Icnsu io the cye-piecc, and by an infliUt 

-ble Biediod of centering each lens, and each gronp of lenses in the instrunii 

ytia tacccBsful application of two pairs of adjusting screws to each of 

lenses, and also to those of tho eye-piece, may be a difliculb task, but ii 

I not beyond tlio powers of meclianism. It is i-cry obvious that Dr. Wnllo*- 

I ton's method of examining the centering of a tiiple abjeec-glass is wbolly 

I applicable to (bo objocl-glans of a microscope. In submillinj 

i Uaa. an object-glass roado by a diBtint'uisbcd opticinn, it was necessary ta 

gse a microscopic picture of tlio sun, and to examine tho poeition of ~ 

imsgee aa reflected from the vnrious surfaces of the looses by means of a 

microspope, tho object-glass of which was brought in contort with the outer 

lens of the obJDC[-|;lass to bo examined. By separating the two objecl- 

r jglasMS, I observed in soccession a scries of tivcnty-four images appearing 

ii and disappearing in suocession. Tbcse images occupied different parts of i, 

' .0 field, and I coald not snccoed by the most careful adjostmcnt oftiig up- , 

■-JMvatDS ompLnyed in placing them tu the same axis. These it 

'bos lilcs, and were ia varioos stales of color, some higlily colored, and' j 
e puioly white. They liud also rarions sizoa, many with fine p" 
F 4ises, of different mngnitndes, some Uka i)iu smallest fixed stars wiiicb ifl 
IS difficult 10 dDsrry, and almost all of them exhibiting the most benulifut 
r. eunqentric diffraclcd rings when put out of focus. Two or three ima^fl 
I «Kca «j>pKin:d in tlio same piut of tho field, in immcdiaie cut 
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thuilBT pairs aroso at a, ilislance from, caoh other. Althaug;h I often 
CGedod in uniting two or more of thoea images, yet tbe elfect of this m 
plare others at a greater distanec ; and I hud no hcaitatiDn in coming 
concJuEion, that the lenses of iho objeet^lass whioh produced these 
were imperfectly centered. Unving had Decision to see at tbe Paris 
liun, and mora reccnliy at ^Florence, the supucior performance of Pro! 
Amici'a microscopes, 1 cnnnot omit the present opportunity of niging 
losophcrs and opticians, os I have olttn done, to cOTTE^ct tho cotora of 
secondary speelmni by fluids or solids of different disperai 
Professor Amici has done this. Id his object-glasses, numbers oi 
of low powers, he employs fonr diffisrcnt refractive and dispersive sabstanceli 
In his powers numbers three, four and fire, ho employs five such substances; 
and in his highest power, number six, he employs six. Id lecommending, 
as I have otten had occasion to do, the employment of diamond and other 
gems in the conftrnciion of compound as ivdl as simple microscopes, I 
have been met ivith the objection that thoy are too expensive for such a pui^ 
pose, and tliey certainly are for instruments intended merely to instruct and 
amuse ; but if ve desire to mate great discoveries, to unfold secrets ycl hid 
in the cells of plants and animals, wa must not grudge even a diamotid to 
reveal them. If Mr. Cooper and Sir James South have given a con]^ of 
thousand pounds for a refracting telescope, in onlcr to stndy what have been 
mis-i'iiUocI " dots " and " lumps '' of light on the sky ; and if Lord Bosio 
has expended fiir greater sums on a reflecting telescope for aoalyiing whM 
has been called "sparks of mud and vapor " cncnmbeting the aiure puri^ 
of the ticavens, why should not other philosophers open their purae, if ttiej 
have one, end other noblemen sacriHce some of their hoasehold jewelt tn 
resolve the microscopic structures of our own real world ; — to nnravel ■ 
lerics most interesting to man ; and disclose SDcrols which the Aim! 
must have intended that we should know ? 



E PHOTOGRArHIO EFFECTS OP UGHTNING. 



The following is nn abstract of a paper on the above suhjcct recently; 
senlod to the Roval Society, Eng., hy AndnSs Pooy, director of the obsorvS"' 
tory at Havana. The lir^:, though not the earliest authentic mentioD of this 
singular phenomenon was made by Benjamin Franklin, in 1TS6, who tea- 
qncntly stated that about twenty years previous a man who was standing 
opposite a tree that had just been struck by a thunderbolt, had on his breast 
an exact representation of that tree. A similar cose is mentioned by the 
"Journal of Commerce," New York, oo the 26th of August, 1853. "A 
little girl was standing at a window, before which was b young maple troei 
after a brilliant flash of lightning, a complete image of the tree was f 
imprinted on her body. This ia not the first instonco of the kind." 
Baspail, in 1BS5, has also mentioned ani 

having climbed a tree for the pnrposo of robbing a bird's nest, the tree 
struck, and the boy thrown upon the ground ; on his breast the image of 
tree, with the bird and nest on one of its branches, appeared vety pl[" 
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XATITRAL PUILOBOFHT. 

r U- Oliolt, a vexj leamed Itolinn, brougbt before the SctGDtific Congres! 

IB following ftmr rosea of impresBJons made by lightning. In Sop- 
temtwr, 1825, Ugbtning strack the ibremnst of die brigantine St. Buon Cirm, 
in iho bar of Amiro ; a sailor sitting uoder tho most won strui^k Head, and 
on bia back wus faand nn imprcBsion of a horscshoo, limilar even in elze to 
that fixed at the most bead. On another omHon, a anilor standing in a 
Bmiiar position, had on the left of hia hrcast the impresBion of a niiiiilicr 
44, with a dot between the two figuiw, being in all reepoula the samo ns a 
nninber 44 that was at the extremity of ono of the musts. On tho 9th of 
Oclobor, 1836, a young man was fonnd Elrntk by lightning. Ho bad on a 
r girdle, with somo gold coins in it ; tbeEO n-ero imprinted on hii ikin in tin 
' Mme manner they wen: placed in tbe girdle j thus a aeries of cIfcIcs with ona 
point of Bontact wua plainly visible. Tho fourth cose happened in 1847. 
Jdl*. Moroaa, an Italian lady of Lagano, was sitting n^iir a window daring 
« thvnder-sCorm, and perceii'cd the eommolion, but Tult no injury; but a 
flower which hnppeocd to be in the path of the electric current was pcrfeetly 
lO'jirodueod on bcr leg, and tlicre it lemained permanently. M. Pocy alio 
iMDtions the following instance, which eome under hia personal obecrvation 
in Cuba : — On the S4th of July, 1853, a poplar trc« In a eoffee plantation 

I being struck by lightnii^, on one of the large dry leaves was found an cx- 

I act repreBentatlon of some pine treea that lay at the distance of 339 metres 
{three Imndrcd and sixty-seven yards, nine inches). As to the tlieorvticol 
Bjqdanatioa of lightning impreasions, Mr, Foey thinks that they are produced 
hi tho wiina manner as the electric imnges obtained by Moser, Rlusa, Karstcr, 
Grove, Fox Talbot, and others, either by statical or dynamical electricity of 
dilfoient intensjtiea. The fact that impreesions are made Ihroujcfa garmenU 

I is easily accoantcd for wlion wo remember that their rongh texture does not 
It the lightning passing throng ihem, with the impression it has ra- 

I ceircd. To corroborate this view, Mr. Foey mentioned an instance of light- 
ning falling down a chimney, and passing into a tnink, in which wax fonnd 
an inch depth of soot, which must have passed through the wood itaelf. 



I 



PnOTOGRAPHS OF THE FIXED STAK8. 

At a recent meeting of the American Academy, Boston, Mr. G. P. Bon4 

, -commanicated the results of an examination of the photogruphs of the star 

Mizar (( Ursa Majoris, with tCs companion, and the ncigliboring star Alcor ;) 

ipccimens of which were exhibited. 

Usgnerreotype images of the star V^a (n Lyra:) were obtained at the I 

f Observatory of Harvard College by tho well known artist, Mr. J. A- Whipple 

I of Boalon, on the I"th of -Tnly, IBSO, and subsequently impressions 

I taken Inini the double star. Castor, exhibiting on elongated disc, but m 

:t separation of its two components. Thcso were the first, and, till vcrf j 
recently, the only known instuocca, of tho application of photography to tha [ 
delineation of the fixed stars. 

rioDS difficulty waa interposed to further progress by the want of ani^ ■ 
able apparatus for commonicatine uniform sidereal motion to the lolescapaij 
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This has now heen supplied by rcplnoiog llie original Munich clock of <b 
grout equaiorial of the OhBCrvatoiy by n new cue, on the principle 
Kpriog governor, invented by Iho Mossrs. Botiil. Tliis clock, wMdi ■¥ 
laado liy Meaars. G«orge and Alvan Clark of Enet Cambridge, cairioB i 
teteecope with admlrnble evenness and regularity of malian. 

Immcdiulel]' upon its completion, at the invitution of Che Director of & 
Obscrvatorj, Messrs. Whipple and Black commenced a new 8i 
perimcnts, and have succeeded iu traiinfcmng to the plate, by the collod 
procesa, tmogei of the fixed atard to tlie lifth magnitude, inclusive, vifli ri 
g:u1arand unexpected preciEiuD. 

The most remarkable inatanccfl of their snccesa are the aiarolEaneoiu 1 
preasions of tiui gronp of stars pomposal of Miaar of tlio second magnitu 
its companion of the fonrlb, and Alcor of tlio fiAh magnitade. 

Mr. Botld thoo presented n series of mcusurcmenla of the angular diEtoi 
of the compauion from Mizar, taken from, the plates » 
microscope. These monsurementH compurcd, with Ihoso given by 6' 
OS the result of observation and calculation, showed the probable 
■ingle pholographic dialonco to be -J- 0^. 12, or quite as small a 
Bttribated by Strove to a, single direct measurement. The former n 
has thus in its drst efforts attained the limit of accuracy beyond whidi j 
not to be expected that the latter caa ever be eoasibly advanced. 
photogT^btc process liolds out a much belter promise. 

The two principal sources of error by which it is affected are spot 
glass plate, or itnpuritics iti the coating in the ncighhoriiood of the imag 
and slight departures from symmetry in their form, us yet noticed c 
when the plate lias been exposed too long to the action of the light, 
latter has been the case with most of the plalos from, which iha abort 
measnrcments have been taken, and they may in conseqoeneo be slighUj 
affected. It is certainly to bo anticipuicd, that, by tlio cxerdsi of mora 
caie in regulating the time of oxpoanro, tho syinmetry of the images taa be 
secured. A microscopic examinMion will in moat rases servo to distinguish 
accidental spots in the coating, or on tho gloss, from the molecules, which, 
by their aggregation, show the action of light. 

The real difficnlty, perhaps insurmountable, which n 
JuttonBive application of photography to astronomy, is the dcHcient s 

;s of the processes in UBe. Unless pliotagraphs of stars a 
least, as the eighth magnitude can be ohtained, its aso must bo restricted ^ 
comparatively few double stars. Should, liowcver, this impediment t 
overcome, and photographic impressions bo obtained troia si 
the sixtli and eleventh mi^fuitudes, as has already been done for those b 
n the first and the fifth, the extousioo given K 

n would be an advance in tho scioneo of stellar nalronomy of whtM 
it would scarcely be possible to exaggerate the importan 






KATURAI, 

t (ofl bnisb, a mating composed of animul soup, gvlnline, and Alum, upon all 
I, its faces ; when llio coming ia dry, the surfiiiE which is to recuiva thopicl 

"n ft soluliou of muriBlo of nmmonia (sai-ammo- 

ac), ^len dried ; then on a bath of nitrnW of silver of twonl/ per ccut., 

I and then dried. A clichb upon glass or paper is then applied on the 

I wood by means of a pecntiar (Vamo, permitting the process of iho reproiluc- 

1 tioo to be watched. When satisfadaiy, tlio picture is fixed hj means of a 

I aUurated bath of hrpoBnlphile of soda. A few mintitea ia enough ; it a 

a washed for only tire minutes. The first coating preserves the wood 

; and eight months of experience have proved to the inventor 

I that the Employment of alum and a hyposalphile, in place of destroying llio 

[ wood, gives it a great strength favomblo to iliE engraving. — Comptea &ndui, 

I Owoter, 1857. 

Another procosa, recently patented by R. Hice, of Worcester, Mnaa., and 
irliich is now practically applied, consists in preparing the wooden blockB 
fint of all with a thin solution of asphaltom or bitamea, ether and lamp- 
black, rubbed into the poroa of the wood. This ethereal solution of asphalt 
ia pnt on the snrfe^e of the block with a. tag, brush or sponge, and then same 
fine lampblofk is also nihbcd in dry ; the surface of the block iB HflorwsrdB 
polished on a cnahioo, when it acquirea a smooth, jot black, glossy appear- 
ance. After this, it ia treated by tho common photc^raphic procosa; 
namely, coated with collodion rendered scusitivo by nitrate of silver, then 
put into the camera, the picture taken, then fixed and dried in the nstial 



I The following is a detailed description, copied from the specification of 

r the patent, of the very remarkable method of engraving, by the combined 

process of photography and electricity, invented by M. Fretsch, late manager 

of the imperial printing office at Yieniia. A brief notice of this invention 

was given tn the Annual of Scientific Discovery for 1S57, page Sll. 

My invention, says SL Pretsch, consists in adapting tho phot(^;raphic 
process to the purpose of obtaining a raised or sunk design, on a glass or 
other snitahlo plate covered with glutinous sobslanccs, mixed with photo- 
graphic roaterials, which design can then bo copied by the electrotype pro- 
cess, so as to procure plates snitable for printing purpoHcs. Tho operator 
fltBt coats a glass plate with a gelatinous or glatinoos solution, suitably pro- 
pared with chemical ingredients, sensitive to light, as follows ; — One part 
of clear glue is soaked in about ten parts of distilled water, bnt the quantity 
of water depends upon the strength of tbe glue, and the state of the atmos- 
1 phere. Meanwhile, there are prcparod three difTerent solntions, viz : a very 
I tUoag solution of bichromate of potash, a solution of nitrate of silver, and 
I B weak solution of iodide of potassium. Tho glue is dissolved by heat, and 
f » small qnantily of it is added to each of tho two solntions of silver and 
I iodide. Tho remaining greater portion of tho glue is kept warm, the solu- 
I £on of bichromate of potash added, and well mixed. After which the (maQJl 



portion of tlie glue with silviir is added, nnd also miser! well, and allowed 
aboat ten minutes' time for combining. Finally, tlic small portion of tlio 
glnc with the iodide is added, the wholo mixtttro stmined, nnd it L; then 
n>adf to be poured on the jilulcs of glass or olltcr suitable moHiial. When 
dry, iho coaled plato is ready for cxpoanro. The photogniphic picture, iho 
drawing, print, or other Bullet to be copied, being laiil on tho prepared 
coated surface, they are to be placed logeilicr in a photographic copying 
frame, and exposed to' the injIucDro of tbo tight. After a eufficicnt expo- 
sure, whidi is exceedingly variable, according to the intensity of the light, 
the plate is taken out from tlie copying fraine, when it will bu found to ex- 
hibit a faint picture on the smooth sur&ce of the sensitive coatiog. It is 
then waslicd with water, or a solution of borax, or carbonate of soda, ta 
may bo necessary. The whole image comes out in relief witli all its details, 
tind, when properly done, with all ibi brilliauey. 

If the original is a photogmph, eliolk, sepia, or ludian ink drawb^, 
copy represents the different tints in grains ; if in lines, the copy wilt 
duce the lines. 

When Buficientlj' developed, it must bo washed with Bpi 
The surplus Uoistnie is rctDovcil, and ttiu plato is covered with a mixture 
of copal varnish, diluted widi tpirita of turponiioo. After eomo time, the 
enperfluons varnish ntnst ho removed by oil of tnqrentlno, and tlio plata 
treated again, or immersed in a very weak solution of tannin or other 
ABtringOnt liquid. During this port of the process the jilate must be earo- 
fnlly wattbod, and roraoved as soon as the pietHro or design is eonaidcrod 
Bufflcieittly raised ; it is then washed in water and dried. In this state the 
plate is ready to bo copied. This may bo effected by the customary metheds 
of rendering the coating condncting, and pbdng it in tho electrotype ajipa- 
latns, producing an intaglio copper plato; or, if lirrt moulded, the intaglio 
mould furnishes the means of obtaining a iclievo plate by ^ectro-deposilion 
in a similar way. To produce a aurik de>ii|^ on llio prepared plates, I pto- 
ceed as before, but aller washing with the spirits of wine, the plate must he 
dried on a warm place, and in dae time tho picture or design will appear 
sunk like on engraved plate. The prialing plates are produced as befbiv 
described. 

If an intaglio plato is made, it may bo printed from, at the common 
per-phite printing press ; on tho other hand, tho relievo plate may e 
serve as tho matrix for prodnting an intaglio printing plate, or ilniBj;_ 
itself employed in "snHaco" printing, tike a wood-cut. In the hitter case, 
Ibo narrow lines of the impression being suiEciontly raised, the broad white 
spaces mnst be cut out on the printing piatc, or built np in the matrix, 
n well k[iowu stereotype process also affords uuotlicr 
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PIIOTOGllAruS IS FACTITIOL-.'i IVOItT. 
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relates to llio 


se of nnilieial ivory for receiving photograph 
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d of glass or paper. This nrtificial malorinl, whioh. possesses nil tlia 
I properties and beaarifnl finiali ofiToij, and alloivs of Hny subsequent linting 
I of tha imugc, and iho obtainineut of eaperior softness in Ihs semitinCs, u 
I' what is known in France as Finson's Brtifi:!ial ivory, consinting of a eom- 
I ponnd of gelatine and alumina. This materinl is praparcd in the form of 
L slubs, for llie photographer's use, in this waj ; Tlio tablets or slabs are com- 
I posed of gGlatJoe or glue in lis natural state, and are immerevd in b ball) of 
I ■lumiiia, which is hold in solntion by sulpliuric or acetic aeid ; bj diia means 
I » complete combination takes place bdm-ccn the alumina and the gelatine or 
I ^ne. Tho tablets or slabs should remain in the both a 
f teuoms thick enough for liio purpose for which they are rcquiredj nnd to 
I allow the aJumina to entirely penetrate them and incorporate itself there- 
I vilh ; they are then removed and allowed to dry or harden, when they may 
W'bo dlDsscd and polished bj any of tlia ordinary nnd well-known processes 
1 lot poliGbing ivory. 

Arliflcial ivory tablets, capable of bearing a fine polish, may also be made 

I Iiy mixing alnmiuB directly witli gelatins or glue ; but this process is not so 

I HIisfaetory as tho process hereinbefore described, since tho thickening pro- 

I idaced by tho ailmixtnre of the alumina with the gcialino, renders tho manu- 

bcEnra of the sheets both difficult and oxpensive. 

Another composition of artificial ivory wliich is emplojcd, consists of 
tqfUH portions of bone or ivory dual, used either aeparatoiy or combinod, atid 
albumen or gehitine, the whole being worked into a paste, and oftcrwardfl 
1 ntied out into sheets by sultaMe rolling or flattening meclianism. The 
P'Sheets aTe then allowed to harden by esposura to the atmosphere, and org 
' cnt into shibs or tablets of tho requited size. But it is preferred to use two 
parts of fine powdered baryta, and one part of albumen, well woilicd 
togslber, and rolled out into slabs. The best plan hitherto discovered for 
working the materials tc^othcr, is that commonly used in the manufactare 
of Parian marble ; this eompoiiition may also be used spread upon paper, if 
desired. These slabs or tablets ore then carefully scraped, to give Ihem u 
perfectly even surface. They are then washed with alcohol, to remove any 
impurity therefrom, and are prepared in the ordinary manner to receive posi- 
tive pictnres. The pietiues having been printed, the entire slab or tablet 
may be immersed for a. few roinutes in a weak solulion of nitro-snlphuric 
Bcid or nitro-hydrodiloric acid, for the purposB of rendering llie picture more 
dear and brilliant. It is then fixed in the usual manner with bypo-suIphilB 
I of soda, and is washed, and then dried on a marble or otiicr slab, or under 
k pressure, to prevent it from warping. 




ANNUAL OF SCIEKTIFIO DISCOVEET. ^ 

graphic or otbcr pricts lo fona one pictnrc. Tlia pictiucs rnuat be MH 
similes or dupUi^iLli) impresGions, on. Bemi-transparcnt mBterial. If the S^n 
TOnllaiL 13 to bo applied to pbotograplis, let two copies tie tabeiL in the asaai 
way, upon ptiotognipliic paper. The paper or the two pictures is then ren- 
dered Eomewhut tmasparent by the application of oil to it. Each picture it 
then 10 bo cemented lo a Bcpamto plate of glaaa by means of ropal or other 
anitable transpBccnt Taraiah, which must be prOTioualy apphod tc 
and purtiolly dried — attained to the stato called tach/. Iq applying fl 
picture tu the glass, cure must be token lo prcsE out all the air ~ 
between the paper anil the glass. Each picture is then allowed K 
dry, or nearly so, wbea it will bo well to scrape off the back carefully K 
remove any excrescences. After this is accomplished, one or more coats i 
copal or other suitable Tomish is applied to the pictures ; when these a 
dry, the two plates of glass are joined together in soch a manner that tl 
lines of the pictures eoineide, in which pOEilion they are cemented oi 
together, and esclnded from the atmoaphoro. 

Tills is a descnption of the inrontion in its simplest form. DiBb 
effects may bo produced when the front picture only is executed o: 
to the plate of gluse, and the second one placed some distance behind it 
to correspond with the other. Fine effects are produced by cutting out a 
tain parts of the bock picture, thus allowing more light ti 
one- Colors may be applied to the back picture only or partially to then 
so that one color on (he front picturti may havo a ground of another c< 
A back-ground of .while light, or reQccting material, placed behind tho jj 
turcs, such tl enamelled white paper or a plate of ouamclled white c~ ' 
produceti good effects. The back-ground may also be silvered over 1 
duco cflccts accordiu)i; to the taste of the operator. 

Pictures produced according to this pmccas arc called Huttolypei. 
have an appearance something like wnx ftgures, but on tho whole arc 
tie And beau^rnl. — Scieaiijic American. 

A method has recently been devised by Mr. Gill, of Ijverpool, by 
which a stereoscopic photograph can be taken with a single lens, and with an 
ordinary camera. The observer looks into two mirrors Jointed in the ccd- 
tto, raised at each sido so as to reflcet two figures, and tlicso being opposite 
tho lens, two pictures ara taken irilh one lens. But not Only ore the 
pictures taken at one sitting, but they are non-inverted, which is also a 
advantage obtained by the discovery. 

Tmnsparent Enaiite! Photographs. — A novel and elegant odaptatioi 
tho photographic ort has recently been brought oat in London, and pi 
under the name of " Transparent Enamel Pliotographs," 

Transparency is attained by fixing sheets of enamel upon glass sv 
tho two forming one plate, ITpon one enamel face the picture is taken, t 
surface liaving been rendered sensitive by ordinary proeesses. Then, w' 
invotcd, iho glass becomes a ready-made prolcelion for tho pictures oi 
sido, and anotlicr sheet of i^lass may be placed at the back or not, at 
sure. Tho enamel surface will olfio Inko water-colors, and when 
painted, tfac effect is scarcely inferior to that of ivoiy. These colors a 
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xTcta of the ia-^ ^^^1 
Jibility of Iwinjr ^^^ 



aftcrttiinia fixed hy a pernliar process, whk'h is ono of iho fif 

: udviiuliigcs ihos seciircd nro transparancj, cnpability of being' 

perfectly deanaed, and, as it ia confidently statod, dnrabilig' of colors. The 

purity and delicacy of iho rcealt mny bo wcl! inmginod, and will <ionbtleis 

bring the discovery into use for ornsineutal windows, lamp-ahodes, and all 

I otlicr transpoicncics. It will bo valuable also for illnnunatioiiB, and tii quite 

iTtdioble for atciEoscopic Tiawa. The ground of the pictnre is, of tonreo, a' \ 
[ pure and pcrferct whilQ. and Ilus, though in some respects an adranCage attd 
ft dosidorUuni, has ils dmwbockjt in ]>rodai.'int;, BtttKtically Bpoaklng, too 
r ipeot coDtrasts ofblark and wliiio. Want of tone ia ilio de^M of Ebwe pic' 
■ tares, bnt in orerything clao tho efiect is nil that con bo desired. The paten- 
1 tee also proposes tho application of his process for manufacturing purposes. 
I ^Ib says, " It can be applied to the production of clock and chronometer 
I'^liate, Tvftteh aiais, lllermometers, barometera, compnsB faces, and tablets oT 
f description, ensuring a degree of accuracy neTcr ycl attained by the 

They can be produced at less than one-third the cost of the-' | 
F VAtcriils at present itt uao Hm ilie above purposes, and far excel in appeal^ I 



t lio injured by any length of 
n ordinary pio 



anytliing ever yet attempted , 
time or atmospheric changes, and ci 
porcelain." 

Carioat Photographic Btxiilf, — At ihe Dublin meeting of the British As- j 

HOoialion, M. L'Abbe Moi{;no presented, in tliu name of M. Bcrtach, miei 

^ fKOpie photographs ; in the name of M. Ncipor de St. Victor, a perfectly nt 

i of exhibiting, by means of photography, tho phosphorescence ai._ 

ccnce of bodies ; and in tho name of M. Bingham, improvi;d photo^ ^ 

[ grapliic copies of oil paintings. 

fhatagrapliie Fac-timiirs of Ancieat Mtmascripts. — The powers of pho- ' 
V .logrnphy have Tcrymccntly lieen employed with great success in producing > 
tr of fac-simile copies of the Codex Argentcua of Ulpbilos, the oldest 
L (fourth century} sample extant of the Gothic language, the great mothoi^ 
le of the whole German stock. Dr. Leo, a gentleman coimcctcd with 
[ the Boyal Library in Berlin, was led by the numerous variations in the dif- 
r ftrent reprints of the Ulphilas texts, to travel to Up.sala, whore the MS. is 
r still pieserved, and there take photographic pictorea on glass (so called ncg. 
I Btivcs) of about sixty pages, containing disputed texts. His original idea J 
f was simply that of obtaining a fac-simile for convenient smdy at homo ; but [ 

f has gone a. great way to solve the diScaltics and dlspntes, 
r by showing clearly what forms part of tho original manuscript, and what has L 
r Iwea written in or over it subsequently. The success of this application of fs 
\ photography, will, perhaps, incite tho curators of onr valuablo librarioa to ' ■ 
I pnhlish fac-simile editions of rate MSS. for tho benefit of the distant Btadent, 
Utd submit all palimpsests and other recondite iiarchments to this m 
tective test bcibrc proceeding lo purchase. 

Mr. Beckingham, a pbologmphist of Birmingham, England, rocontly in 
traduced a process which is a tnodification of two diy collodion processes 





» 
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■ good woEhing, a solutiDii mudc h/ diuolring ISO grainaof pare gololino 
fa twenty ouncwa of water, filtering whilst hot, and when nearly cold, adding 
three onncea of glycerine of specific gravity 1 .3000, is poured upoti the plalo 
for a fuw EccoodB, and the plate it tbea dried. Flatca piriparrd in this way 
hare been kept for thirty-eight days withoat producing any diminndan of aen- 
sitivenees. Pnivioua to developing, the plale is immersed in cold water for 
five minntes, the development being occompliabed either with gallic acid 
and nitrate of Eilvor, or pytDgoUic acid. 

Neath's Pliolographic Poiiralls. — A new invention by Mr. Newell, of 
Fbiladclphia, consists in rrystollizing a pbotograpli or otiier picture on paper, 
fuul securing the piiotograph thus prepared between two plates of gloss by a 
Iranapanint cement, wliich iBndctB (ho whole imporvioua to air or dampness, 
dttmbiUty in any climate. The coloring is then applied, which, 
Jbeing transmitted through this transparent medium, produces tho peculiar 
•oftnesB and natural appearance of texture, while it preserves every Lne, ex- 
ession, and feature precisely as taken by the camera. The whole eHbct {s 
produce a plctara more exact in tints, shadoivs, and colors, and more pcr- 
Yt in its minutest details, than has heretofore been obtained; at the some 
time there is a roundncES and stereoscopic appearance which no other picture 
possesses without the oid of the Btcrcnscopc itself. 

Crayoa PlnAi/gnipla. — The shading of the so-called Cmyon photogntplis, 
inronted by Mr. Mayall of London, and called Crayon, from Ibcir cloito t«- 
lemblance to crayon drawings, is effected by means uf a revolving diic in 
which the opening is in the form of a small star. This is interposed between. 
the object, or sitter, and tho camera ; and the central portion of the star is 
made largo enough to admit the rays from that part of tho object which is 
to bo shown la strong light, whilst tho rnya from those parts which are to bo 
gradually shaded off to a dark boekground, are partially intercepted by tho 
points of the star 

DRY COLLODION rROCESSES. 
Mr, G. R. Berry bus recently published in the Chemiet the following tu- 

iB of the varions dry eoUodion processes now in use in pbolography : 
Wo will take Drst ilie ordinary collodion process, which is time divided : 
;. FroporalioD of tho collodion. 
S. Preparadon of the nitrate of silver bath. 

■ 3. Preparation of tho developing solndon — posilivc and negative. 

4. Itomovai of the surplus chemicals. 

5. Varnishing. 

Collodion is, as all are awaro, o solution of one of the pyroxjlina com- 
pounds, in a. mixture of alcohol and etiicr, and holding also in solution an 
iodide, or a mixture of iodide and bromide of potassinm, ommoniam, cad- 
mintn, or other bases. The number of these in not very extensive, as the 
case will admit only those soluble in the menstmura before mentioned, hut 
if the iogredionls are few in number, the varialiona in quantity and rololive 
r a^j"^!""^' *^ nliaost infinite, as every photographer has his series of pet 
and to tllia fact nearly all the disheartening failures of amateors 





NATURAL PHILOSOFHT. 

AttribDlnblo, and almoaC every instnnce of success has been HttainGil by Ihosa 
•Who, adopting one formalBi, have adjuslcd their silver hnth and developer in 
acoordaneo; nnd, therefore, when the impressions fail to be gncecu'fnl, hove 
ODlf theso three items to examine or replikce. The silver InlU varies in iti 
itrength from twenty to aixt/ grains per ounce of naler, and it is on tho 
proper leoction between the colloii ionized plate And Itie nicrnle of silver in 
solDtion all success dejicnds. The most approved formula for the nilvcr bntli 
fijT iJiD negative and dry proeosaes I believe to be (he foUowing ; 



Nitrate of til' 

or nilritr, 

Dlutdvo in 4 . 



r, that ban been rased Dod pro 



lably oimtBiDtiii; ■ portion 
iodide of potassium, SOgtslu 

This mixture mnst bQ well agitated at intermU for one liour. By ihil 
means the strong tlolntion of nitrate of silver dissolves a portion of llie p[e> 
eipitMed iodide, and lets full another portion on tlie addition nf water la 
make up fourteen fluid ounces. The solution hi then filtered and is ready 
£)r use. The collodion plates used will present an even piimrose-colottid 
sodiue, without itritB or olher markings, and the developed imprcBsions will 
tw cicar and free from any irregularity of coaling. The eollodion procesa 
negaiiv'e has, in itself, many advantages. Its great advantage is — exqaiaite 
■Mudbilit;, inasmuch as under favoralilo eireumstances instantaneous impres- 
■ions may be obtained; at the same time Ibo delicacy oTdelinition is all that 
can bo desired, and if not equal to albumen, it is tlio fault in the prepanitioa 
i>f Ijie pyroxylino from which the collodion is made. It in faeile in manipu- 
lation and speedy in its perfected results. Its dieadvanc^e is the necessity 
of obtaining the impressions in the camera in the first few minutes from the 
excitation of the plate; it is therefore impossible to work lar away from ths 
dark closet or the lent in which the plates arc pi-eparcd and developed. It 
is this that has prompted experimenters to devise some plan by which IhOi 
senaitivencsB (rftho plutemightbeindcfinitely prolonged, and I lay before you 
the various plana proposed, in tlio order of their pablication, as OBTCclly aa 
iny means will allow. 

If we excite a collodion plate in the usunl way, and leave it in the dark 
slide nndl diy, we shall lind that the nitrate of silver dim, as it concentrates 
by evaporation, dissolves out the Iodide from the collodion surface, nnd 
evenlnatly eryBtalli2cs in minute stellar groups, completely destroying the 
utility of the surbce as a phatogmphie medium. The prevention of this 
result was tlie first problem lo be solved if the phites were to be preserved 
any length of limo after preparation. At first various plans were tried to 
prevent the evaporation altogether, aa, for instance, laying a second glass 
plalB directly npon tlie rollodionizcd Bnrfaeo. Thus Messn, Spiller and 
Crooks attempted the sarao object by steeping the prejtared plate in a strong 
solution of a deliqaeseenC nitrate. At first zinc, and snliseqnently magnesia, 
imploycd. At a later period, Messrs, Shadbolt and Lyce partially 
- -wasIuMl off the escesa of nitrate of silver from the plate, and poured over it a 
solution of hoDcy, and I do not ihink, there is, even now, a bolter pi 
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Simple oxTmcl, glycerine, trcitcle, nnd varioiia other substances liare si 
been cmplojtsl, During ttiia period llio somewhat remiirkiLble pnx'esB a 
M. Tanpenot was pnbliahrf, and waa na follows : The plali 
TVilh. roUodion and Bensiiiiod in Iho nsual wnj, the snrfaee waahed, ■ 

re of albumen and honey Bligbtly iodized was poured o' 
then allowed to dry. and agnin plunged into the silver baih and rinsed, w 
H might ba nsod, eiiher wot or dry. The theory of the procesB, a 

t, wua impeifeCTly nndcrslood ; and, ub it involved very o] 
manipiiiations, it was Dot BO generally used as it deserved. The m 
was the coating iho cxeited collodion surface with (ho albumen, Ih 
its pores uod prcaervin); it in some mcasarc from the action of the ur; 
it being ascertained tiint even if the whole of the free nil 
by wnshiiifT, and the plato dried in the dark chamber, it was 3^ sonSitn 
although in an inferior liogree than when recently prepared. 

Dr. Hill Norris proposed to cover tho waahed plates with gelatine, u 
believe his dried plates preserve their sensibiDty fur many montlia. 

Mr. Sparling employed a solution of dextrine mixed witii honey, and 
ixcd in the same way as Taupenot, also following him in tiro immcr ' 
the silver bath. 

Mr. Maxwell tytn lias yet mora recently aflvocntcd the use of i 
tomiB mda-gdatltK, produecd by boiling u solnlion of y;claline with bi 
add until it ceases to gcbitinizo on cooling, then removing tlie acid by di 
lion upon carbonate of lime, filtering, and adding a portion 
honey. This is jioored over Iho plute, without prcvioualy w 
stored away until required for nne. This is certainly the quiekesl, a 
far as I liavo seen it tried, the most satisfai^ry proceas, a 
indifierantly, either wet or dry. 

BIMPLE UETHOD OF DETECTING CflUXTEHFErT PnOTOGEAPHl 






H photographic 



erfoit bank n 






e detected h 



the following simple esperiment 

Ptocnre a half ounce of fluid of tho solution of Cyanide of potassiora 
which may bo procured at any respectable dmg store. With n drop or tw* 
of lliia liquid, moisten any part of tlie sospectcd bill, and if It be a iihoT^. 
graph bill the color will in two or throe Tninates bo changed or removed. If 
the bill be genuine — that is, no photograph — it will prodaee no change 
upon its color 
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Tn a comnianicHtJon on the above aiibjcct, road to tho British Associatiop, 
Dublin, by M. Donovan, tho author fii-st gave a short oeconnt of common 
horizontal dials, showing that, in consclinonee of the penumbral shadow irf 
iJio gnomon, they conld scarcely ever give the time within three n ' 
when they were wcU coustracted and carefally set. Un tl 
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hig own dial, which, though large, was portable, with mcsiu of setting it !■ 
ihe mcriditm and truly horizoQlolly, which lie explained. The circle of ihf 
dial WBB about tbirlcen ini'hea diameter; towards its goat!) point a fino 
needle rose, from which two human hn'ira proceeded, one in n fixed position, 
parallel to the earth's axis at the place ; this was supported bj a »tonC braw 
uch, which could bo shorlened or lengthened, and which hod a, fine slit nt ft) 
upper port to hohl the fixed hair. The shadow of Ibis hair tlie author stated 
was always sharp and well-dellTicd for about three inches from the needle, 
ronod which a small hour-circle of about that diameter was graduated. The 
floaliag hair, ns the author called it, being taken bj the hand and laid along 
the shadow of the fixed hair to ok to bisect it where it was sharp, wa« 
stretched out to nn onter pjaduntcd hour-circle, where the induction couIS 
bo eosilj read off to a. traction of a minute, amounting to a (vw seeundi. 

NEW TELESCorE FOR THE TARIS onseBTATOKY. 

A new telpicopo of the largest lUmciisiotis is now in ilio proccas of fon- 1 

Btruction for tho Paris Observatory. The objeetive of the telcBCOpu will ba I 

constructed with two discs of flint glass and crown glass, cost in tho glua*- I 

. lunise of Chnuco & Co., Birminghom, England, which were on exhibition at I 

the CiyBtfll Paliico in Paris, Tbiso glasses were impcrttclly appreciated bf I 

t the jury; for it was thought tliut after e:ctcaeting certain portions that weiii 

I not perfecdy iranspartml and remclling ihem sfveral times, llicy would nol 1 

I iffoid an objoctiiis over forty centimetres in diameter. They wet 

r, deemed irreproachable, and were pnrchascd for SO,DOO francs ; i 

I now espccted that the ohjeelivo mode from tliem will leave a diameter of 1 

RCYenty-thrce centimetres. If tho curvature obtained be perfect, the aehro^ I 

ntatism without fault, and ilia expected size be attained, France will hare I 

tbe most powerful lens iu tlie world. 

TELESCOrE STEREOSCOPES. 

Mr. Jas. Elliot, In n communication to t)ie Pbitosophicnl Magazine (Loo- I 
don, Jan. 1857), states tliat Ite has recently succeeded in connmcting what 
be believes to lie a new form of the slcrcoseopc. lla object ia to onite lar^ 
binocular photographic pictures in a diflerent way from any that has hitherto 
been followed. The pictures are placed side by side, and viewed Ihtnugii 
two small telescopes, like those of opera-glasses, with the directions of ihel^ 
axes cnMBing each other; the left hand picture being viewed with the ligh^ J 
eye, and tho riglit-hand picture with tlio left eye. The two telescopes on 1 
connected together, the connectiug apparatus being capable of two odjutt- 1 
meat) ; one to rait the width of the eyes, and the other to give the ohliqui^ if 
required. When the instrument is placed on a stand, as I have it, two other ] 
adjuBlmenla are required ; tlie first to bring tlie telescopes to the proper cla- I 
ration, and the second to bring tho plane of their axes into paroilclism 
the upper or lower margins of the pictures. 

JhoJnEtrumcnl is constructed in tucli a way that these adjiis 
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miulc with great facilitj' ; end wbcn the picCares are nnitcd, the effect ie » 
rcUcnl. 

TIIE KAI.OTBOPE. 

Kcv. T. Rose, of Glasgow, totamuDicalea to die IxmiloQ AQicnsiiin 
follolrmg description of a jiow iiiBtniment, an imptuveinuiit on I'rof, 
etrfB Tliaumatrope, ivliicli bo calls a " Kulotropo" ; 

The kolotrtipe cxhibiEs to aa entire rooipan^ the well-known iUtuknis 
the Tlisumatrope, bnt its rJums to bo conaidcrBd a pcribctljr new optical 
rangnnicnt n»l in a peculiarity of action by wliidi a number of illtui 
clianges arc broaght oicr any one disc of devils. The mechanical 
tion of the appontas conaisla of two concenlric wheels, to whiuh a consider- 
able range oi velocity is given by a series of wheeli! and pullt^ya. They 
move in coQtmry directions — the one wheel (the liinder) canning the disc 
of devieoB ; and the front one carrjiug a disc witb tadiil pcrfonitionB, diffor- 
iag in nnmbcr and rharaeler. To nnilerslanil tho cBfect, wo mnst hnre 
regard to tlio an^lar motion of the perforations through wMch alone the 
devices can be scan. Now it is obviouii, that if the devices were at rcEt, and 
the peHbnitions only moved, the latter mnst pass over a space equal to tlio 
full breadth of tlie lij^ures in order to clear them ; bnt since the devices aiul 
perforations are both moving, and in contrary directions, die devicea am 
narronred in one of their diameters in proportion to tlie relative velocities of 
the wheels. But whilst the dimensions of the devices are measured to Ibo 
eye be tlie relative motions of the wheels, their number is dependent solely 
on tlie number of perforations in the front disc. Hence arises an almost 
indclinita field of illnsion, in tiie way of mulltpbcation, combinatioD, jnvolo^ 
tion, and intricacy of motion. I have prepared an extensive scries of discs 
to bring out these cflbcts. Tho kulotropo is not, however, confined in its 
action to merely pleasing illnsioiu ; it likewise ofTets valiialile sciDntllic illiis- 
trations in regurd to the intensity end duration of spectra, the measure at 
perBiatenco, and certain remarkable properties of complementary ~~ 

think tiiD kolotrope is a device which may be recommended to the drawii 
room for its beautiful efiects, and may prove of value in the Iccturo-room 
an exponent of scientific trudi. 



THE OmiALMOSCOPE, 



An instnimcnt called the Ophlhnlmoscopa, by the aid of ivliifh llio human, 
eye may be internally examined, has recently been brought ti 
the sciondfic world. The instrument is in tlie form of a concave mirror, 
with a hole in the centre, in which a lens is inserted ; to this another lena is 
added which, however, is separate and movuhlo. When tho ioslrumont is 
used, a lighted candle is placed by the side of the patient. Tbe coucbtq 
mirror is then held in front of the eye to bo examined, while tho movablo 
lens is suspended l^etu-een the light and the mirror in such a mannor as to 
concentrate tho rays of tlic first on the second. The reflected mys converga 
on tho retina, and on jiassing through it diverge and render 
whole interior of the eye, wliich tho observer can sco by looking througli. 
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the ten« placed in the miiror'a ccntr 
croscopo, tho mulliplj-ing powtTof wi 

SPUYGMOSCOPE. 
Tho above name has been given to an instramont ini-Entcil bj Dr. Scott 
Alison, of London, for initicnling tho movements of (lie lioart anil lloud- 
vesscle. It roiisists of n small cl)ani1)cr contiuniag olcoliol, or oilier liquid, . 
provided with a Uun liulioi 
rubber wall, where it is to ba 
applied to tho rhcBi, At tlko 
opposite cxlremil}' tho diain- 
bor commnoifatos widi aglaM 
tube, which ri^es to some 
height above its level — tlie 
chnmlicT. Liquid a Bnpplied 
to the instrument until it 
staadg in the tube a little 
above the level of the cham- 
ber. Tho prCBSore of Ihs 
colamn of liqnid in the tnbo 
acts upon tho clastic or yield- 
ing wall ot India robber, and 
causes it to protrodOi This 
protruding part, or chest- 
pioce, is very readily affected 
by external impulse; itjieldl 
to the slightest tondi, and; 
being pushed inwarda, dtusca 
a displacement of this liquid 
in the non-elaetic cbauiber, 
and forces a portion of the 
lif^uid up the tube. The pro- 
truding wall of India rubber 
ia driven inwards when it is 
brongiit in contact with tliat 
^ portion of the ciiest which is 
uck by the apex of the 
heart, and a rise in the tube takes place. Wbcn the heart retires, the India 
rubber waB, affreloci by tlio pressure of the colninQ of liquid in the tube, is 
pressed hnck, fallows tho chest, and permits (lie liquid to descend. Tha 
wMch the India rubber wall ia forced in by the tube, and the 
smoniit of protrusion of die India rubber wall which takes place when tha 
'' ' '^ denoted by a corresponding fall in the tube. The tabu it 

■applied widi a graduated scale, to denote the rise and fall with exactitude. 
The glass tube id provided nt tho lop with a brass sacw and collar, t 
prevent ihocgnisi of the liquid when the iostninicnt is uut in nsc, or a bolb £ 
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Tb« gisjs tube ii n foot or more long, ond the round bora is abont tha 
one-eighth part of an inth. If tho Iwre be much larger, the m 
be incoiuideniblo ; if much less, capillnrjiittracIiDnivillmtDdGra end preTGll 
free motion. 

Whon iho instmniCTil (fig. 3,) ia lo bo employed, mounted upon it 
it it |ilafed u]K>n a firm tsblc with ihe chamber projecting beyond it. The 
penoa whose heart is to bo cxomimd is seated upon a Hrm choir, with his 
chest erect and ttve from motion. Tlie protruding India rubber wall of the 
duunbcr. or chcat-picre, is delicately mada to receive the blow of the apex 
of tho fasBrt. The liquid in tho tube is non- observed to he in motion. With 
perwini in ordinary heallb, thu liquid risos mid f;i1ls about on inch. This 
rise and fall, allor taking place ibreo or four times, is followGd by a much 
longer rise and fall lo the extent of three or four inches, dae to the udranre- 
ment and rctircmcot of the wall of tiio chest daring the acts of respiration. 
The shorter rise and fiiU ore ogain re[)eated, and are again followed by tho 
longer rise and fall coaxed by the motions of the chest. Daring the longer 
rise and &U due lo tespiration, the beat and retreat of the heart are still to 
be recogniied by brief interruptions in the rise and fall of the liquid. Thin 
persons ore very faromble for examination ; on the otlier liand, the ccapn- 
lent, less readily affect the iiutrumetit. Phiced upon the heart, it indicates 
strokes of that organ which are so feeble as to have no coiresponding pulse 
Bl the wrist. 

No pause whatever in the movemeoC of the liquid bos been at any lime ob- 
served when the sphygmoscope bos been carefully placed so as to receive the 
fall beat, and fall back willi freedom. This would go to show that the heat% 
however slow, is in constant motion, and, contrary to tbe belief of many 
physiologists, cajoj-s no pause. There is no pause in the descent of tho 
liquid, which takes place when tlie heart retires from the thoracic walls, in 
Ihe middle of which movement, it has been Eoid, a rcry short pause is K>bQ, . 
ob.>%rvcd in living animals having the heart exposed. 

When tbe heart is cxcitod, the liquid in Che sphygmoscopa rises and faD 
more than usual ; but the rise and fall of the excited enlarged heart is moG 
the some as the rise and fall of the excited normal organ. For the mofi 
part, the enlarged heart gives movements to tho instrument when plac 
npon Che ribs and stcmam, whilst the normally-sized heart affects it 
duslvcly whco it ia placed apon the Rfch intercostal spAce. 

The sphygnxiscope indiaatoa wich exactitude lioth the absolnta and A^'' 
comparativo inflncnces upon the heart, of food, cotdiols, stimulants, and Conic 
medicines. It docs the same in reapocl to depressing caoses, sneh as honger, 
cold, and sedatives. With the aidof this instrument the fact is demonslrated 
that tho action of tho heart may be great when the pulse is small, thai 
heart may strike the instrament with force when the pulse scarcely oi 
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the liquid of the hand sphygmoscope. It affords proof that tho pulse is one 
thing, and the heart's action another, and teaches that the pulse is only an 
approximate sign of the state of the heart. It is found also, that while cold 
at the surface and extremities may depress the pulse, the heart may remain 
little enfeebled, or even become excited, and that warmth and friction applied 
to the extremities may cause an excited pulse without there being any ac- 
companying increased force of the heart. 

The sphygmoscope (fig. 2,) having a level elastic wall instead of a pro- 
truding one, and having a glass tube with an almost capillary bore, forms a 
remarkably delicate indicator of the pulse. It is so delicate in its impressions 
that it is appreciably affected by the regurgutant wave in the jugular veins, 
and by the wave in arteries much smaller than the radial. From its nicety 
in manifesting the beat of the blood-wave, it is very valuable. 

By means of this hand instrument applied to the arteries a comparison is 
readily made between the time of the beat of the heart and the rise of the 
arteries under the influence of the blood-wave. This instrument is much 
more delicate than the finger in such an inquir)^ The impressions made 
upon the fingers of two hands fail to be conveyed with sufficient nicety to 
the mind to tell with certainty the relative time of the beat of the heart and 
arteries. Except in cases of extreme slowness, the sensations obtained from 
the two hands impressed at nearly the same time, do not admit of a distinct 
difference in respect to time being made out. It has been to this very defect 
the erroneous idea, that the beat of tho heart and ,the beat of the pulse are 
synchronous, or nearly so, owes its origin and continuance. 

The hand sphygmoscope placed upon the radial artery, shows a rise of tho 
liquid while there is a faU in the sphygmoscope placed over tho heart. As 
the liquid in the one instrument starts from below, the liquid in the other 
starts fix>m above, and as the liquid in the one reaches the top of its ascent, 
the liquid in the other reaches the bottom of its descent, to renew their op- 
posing course. The movements in the two instruments at the same instant 
are always opposed, and the whole time occupied in the movement of one 
instrument in one direction appears to be occupied by the movement of the 
other in the opposite direction. Tho movements alternate with as much ap- 
parent exactitude as the arms of a well-adjusted balance. When the lapse 
of time between the beat of the heart and the pulse at the wrist was first 
observed, suspicion of disease of the aorta was entertained, but the subse- 
quent examination of many persons proved that this alternation was natural. 
In some twenty persons, subjected to examination, the complete alternation 
has been made out without the shadow of a doubt. These persons were of 
all ages above childliood, and had the pulse of different degrees of rapidity, 
from 60 to 100. 

Hand sphygmoscopes placed upon the carotid, the barachial, the radial, 
the femoral, and tho dorsal artery of the foot, rise at the same instant, and fall 
at the same point of time. 

These facts prove the existence of two great laws not previously eritmd- 
ated — first, that tho heart's beat alternates with the pulse at the wrist; 

2X 
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!B beyond tlio cliost takes place 
any approiiablc ialcrval. 

The sphygraCBPopo fonna a good pncnmoscopc. It cielicately 
the rise and fall of the chest in respiration. It likewise dtsclareB ilia relative 
duration of inspiration and expiration, and may thus prove neefal in the 
Lt phthisis, sod other pnlmonary diseases. When the 
liquid has attained its h^hest elevation at the end of inspiratioi 
alely begine to fall ; but when it has reached the lowest point a 
expiration iC remains there some instante. The ascent is slon 
descent After the fall of an ordinary expiration, a forced exjiinition git™ 
(ocond fiiU. 

The sphrgmoscopo (flg. 1,) maybe employed without a stand, and is then 
more portable ; but from the want of a lixcd basis, and from the motion of 
the rihs on which it must rest, its manifestations are less extensive nod 
satisfaetory. When employed without a stand, as it must rest upon the riM^I 
the elastic wall of the chamber should be plaio, and not protruding. 
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FroresBor John Tvndnll, in n communication to the London Journal- 
Gas Lighting, on the above subject, after reviewing the Tarions tlieoriea 
tert4uned at difleront periods, — proceeds to sny : — In 1B13, Mr. Faradaj' 
look np the sabjecC, and showed that the (ones were produced when the giaaa 
tube was enveloped by an atmosphere higher in temperature than 3ia''!FBhr. 
That they were not due to aqueous vapor, was further shown by the &ct that 
they conld ho produced hy the combustion of carbonic "" 

the sounds to successive expkisions produced by iho periodic comhiuacion 
the atmospheric oxygen witb the isBiiing Jet of hydrogen gas. This 
douhtedlj the true source of the sounds. 

I am not aware that the dependence of the pitch of the note on the sixe of 
the flame has as yet been noticed. To this point I will, in the flrsE place, 
briefly direct attention. 

A tube twenly^ve inches long was placed over an Ignited Jet of hydrogeii! 
ttie sound produced was the fundomt-nlal nolo of ibe tube. 

A tuba twelve and a half inches long was brought 
but no sound was obtained. 

The flame was lowered, so as to make it as small as possible, and the 
btst mentioned was again brought over it; it gave a dear melodiona 
which was the octave of that obtained with the twonty.five inch tube. 

The twenty-five inch tabo was now brought over the same flame; it i 
longer gave its fundamental note, but exactly the same nMe as that obi 
from the tube of half its length. 

Thus we see, that altliongh the speed with which the cxplosioi 

each other depends upon the length of the tube, the flame has also 

t to produce a mosical sound, its size must he s 
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explode in 



in cither witli the fuiuliuiiciital piitsca of thetnbo. 



IT witli iha pulses of ila harmonic divisi 
With a tuim six feci nine inches long, Lj varying Iho eiro of [he Same, 
'.Knd adjusting the depth to which it reached within the tube, I hare obtnincd 
tB, ssriCH of nolos in the ratio of (he numbers 1, 2, 3, 4, S. 

These experiments explain the capricious nature of the sounds somecimeg 
obtained by lecturers upon tttia subject. It is, however, ainays possible to 
lender Ao Kunds clcur Bnd_swcet, by suitably adjusting the eizu of the flame 
to the length of the tube. * 

Since the experiments of Mr. Faraday, nothing, that I am an-are of, has 
been added to thia sabjoct, until qoito recently. Id a tccent number of Poj- 
■{jendorff'a " Amalen," an interesting oxporimont is described by M. Schaff- 
pitscb, and made the subject of eomo remai^ by Professor Poggoodorff 
, 'lumself. A musical note was obtained with a jet of ordinary coal g;as, and 
I it was found that when (he voice was pitched to tho same note, the flame 
L MSumed a lirely motion, which could be augmcnled until tho flame was 
actually extinguibhod. M. Schnfff^tach does not dcacribe the conditions 
is of his experiment; and it was while eudcuToring to 
It these conditions that I alighted upon (ho facts whidi form the prin- 
cipal BuhjGct of this brief notice. I mny remark that M. ScbaJTgotsch'i 
RealC may bo produced, with certainty, if tho gas bo caused to issae under 
mffident pressure through a Tcry small oriBce. 

I In the first cxperimontB I made use of a tapering brass jot, ten and a half 
mehea long, and having a saperinr orilicB about oaB-twen^cih of an inch in 
diamelcT. The shaking of the singing flame, within tho gloss lube, when the 
TCMee was properly pitcbod, was so manifest as to be seen by several hundred 

X placed a syrene within a few feet of (he singing Dome, and gradnally* 
Mghlened the note produced by the instrument. As Ihc sounds of the flame 
and syrene approached perfect uni^ion, tlio flame sliook, jumping up and 
I 'down widiin tho tube. Tho interval between the jumps became greater, 
I nntil the unison was perfect, when the motion ceased for an instant ; tho 
syrene still increasing in pitch, the motion of (ho flame again appeared, the 
jttmpings became quicker and qnidter, until jinally it escaped coguizance by 
the eye. 

Thia experiment showed tliot tho jumping of the flame, obserrcd by M. 
'"''"_ 'is the optical cxpr^aion of tho bpals which occnr at each side 
of the perfect unison; the boata conld bo heard in exact accordance with the 
Bliononing and lengthening of tho flame. Beyond tho region of tliesa heats, 
in both directions, the sound of tho syrene prodaced no visible motion of tho 
flame. What is tmo of tho syrene is true of (he voice. ' "^X'. . 

While repeating and varying these oipcrimcnta, I once hod a, silent flame 
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my great surprise, instantly Btarled into song. Plnoiiig ilio finger oi 

of iho wtw, irnd silencing tho mclofly, on repeating ilio experiment, the si 

result woB obluncil. 

I placed tlie syrene near the flame, as bcforo. The latter was bnmiid 
traiiquitty inthin its lulie. Ascending gmdually from tlie 1d> 
instrument, at the moment wlien the sound of the Ejrene readied tho pitd 
of the tubevUch surrounded the ga.i flame, the latter suddeuly strc 
it£clf and commonccd its soog, frhich continued indefinitely after the e; 
had ceaEod to sound. 

Willi the jet which I havo described, and a glass tube, twelve inches 1o 
and from one-half to throe-fourths of an inch intomol diameter, this 
con be obtained with cose and certainty. If tho voico be thrown a 
higher or lower than the note due Co the tube, no visible cfibct is pro 
upon tliu flame ; tlie pitch of tbe voice must lie witliin the region of tho ai 

By varying iho length of tho tuhe wo vary the nolo prodaccd, ( 
voice must bo jnodificil acconlinglj. 

That tho shaking of the flame, to which I have alreatly refbnod, pnn 
in exact accordance with the beats, is bcanlifollj- shown by a, tuning-fod 
which gives tho samo note as tho flame. Iioading iho ft ' 
slightly out of nniaon with the flame, wbco the former ia sounded and bpoug 
near the flame, the jumpings arc seen at oXHctly tlie mine intervals ai 
in which tlie beats ate beard. When the tuning-fork is bronght ove 
antjar or bottle, tlie beats maybe heard and the jumpings seen by a 
people at once. By changing llio load upon the tuning-fork, or by il 
altering the size of the flame, the quickness with whieh tho beats Si 
other may be changed, but in oil coses the jumjjings address the eye at tl 
same moment that the beats address tho car. 

With tho tuning-fork I have obtained the some resulta as with tho vc 
lyrene. Holding a fork over a tube which nisponds to it, and which ct 
tains within it a silent flame of gas, tho latter immediately starts into B< 
J have obtained this result with a series of lubes varying from te 
to twenty-iimo inches in length. Tho following eiperiment eonld be n 
A scries of tubes, capable of prodaciog tlie notes of the gamut, might bi 
placed over suitable jets of gas ; ai! being silent, let the gamut be run ova 
by a, oiusieian with an instrument safficiently powerful, placed at a distance 
of twenty or thirty yards. At the sound of each particular note, iho gas-j«t 
contained in the corresponding tube would instantly start into song, 

I must roniaik, however, that with the jet which I have used, the expejfc J 
ment is roost easily made with a tnbo about eleven or twelve inches lone,"^ 
with longer tubes it is more difflcult to prevent tho flame &om singini 
spontaneoDsly, that is, witliout external excitation. 

Tho principal point to bo attended to is this. With a tube, say of twelljl 
inches in length, tho flame re/jairoa to occapy a 
in order that it shall sing with a maximum intensity. Let the tubo- b 
raised, so that tho flnmc may iienelrate it lo a less extent; the energy of (ll 
sound will be thereby diminialiHl, and a point (*), will at length be at " ' 
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where it nill ceime nlCogetlicr. Abova this point, for a n^rtnin dtemncc, tlw 
flame may be cuiucil to bum ttnnquiUy and silently Cm: any lun)^ or tim^ 
but wlieu excited by the voice it will siag. 

Whea the flame is too nenr tho point (a), on being excited by the -voito Of 
by a taning-fork, it will respond Ibr & short time, and tlicn csofe. A lillle 
abovD the point ivburo ibis cessntluu occum, the flame buma tronqnilly, if 
uQOxciled, bnl if once eanscd to sing it will continue to sing. With eucli ft 
flamo, nhicb. 13 not too scuBitive to cicEL'niiil iinprebsione, I )mvD been ubie 
/o reiierae the efftd AilAerto ikaaibcd, and to stop the song nt pleasurs by the 
«Dand of mj voice, or by t. tnnini^-forii, nitbout quoncbing- the flame itsuir. 
}>nch a flame I Hod rouy bo miulu to obey the won] of command, nnd to 
sing or ccoae to eitig m iho experimenter pleases. 

The more i;lapping of tlio hands, producing an explosion, shouting at on 
incorrect pticb, uhnking of the tube surromuliug llio flame, are, wliea the ttr- 
nuigemants are properly mnde, IncfTectaal. Each of thuse modes of dls- 
torfaancc doabtlesa aOccta the flame, but the impulacs do not accumulate, 
M in llto case where the nolo of the tube iniclf is struck. It appears im if 
the flomo were deaf to a ainglo impubic, oa the tympanum would probab];' 
bo, and, like the latter, needs the acrumulBlion of impulses to give it sat 
fliient motion. A dilfercnco of half a tone between two tuning-forks U suf- 
Seienl to cauaeoneof thcEo to set the flame singing, while the other it powcr- 
Icu U> produce this cflect. 

I hare eaid that the voice must bo pitched to the note of the lube which 
■luroDnda the flame ; it -would bo more cormct to fay the note produced bj 
the flame when singing. In all cases, this nolo is sensibly higher ihan that 
due lo the open tube which surronnds the flame ; this ought to be the case, 
becuose of the high tempeniluro of the vibrating column. Ail open tube, 
for example, wliich, when a luning-fork is held over its end, gives a maxi- 
mum reinforcement, produces, when surrounding a single flame, a note 
lughcr than that of tlie fork. To obtain the latter nolo, the tube must be 
aeoaibly lunger. 

What is the conatitntion of the flame of gas while it produces musical 
■onnds! This is tlia next question to which I will briefly call attention. 
Xjooked at with tliB naked eye, the aoonding flame appoara constant ; but is 
the constancy real 1 Supposing eacli palse to ho accompaniod by a physical 
change of ibc flame, aacb a change wonld not be perceptible lo the naked 
ejre, on account of the velocity with which the pulses succeed each other. 
The light of the flame would appear continnoaa on the some principle that 
the troubloJ portion of a descending liquid jet appears contiooous, although 
by proper racana thia portion of a jet can be shown to bo compoavd of iso- 
lated dropa. If wo cause tho imago of the flame to pass speedily over dif- 
ferent portions of the retina, the changes accompanying the periodic im- 
pulses will manifest themselves in the character of the image thus traced. 

I took a glass tube, ihroo foot two inches long, and about an inch and a 
half in jnlcmal diameter, and, placing it over a very small flame of oleflant 
gai (common gas will also answer), obtaiood tho fundamental noto of ' ~ 
tube. Oh moviii£ the head to and fro, the image of tho sounding flamo ' 
21" - '~ 
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TOparaled info a Bsries of distinct imngcs ; the distonco bciwoen the !i 
doponded upon llio vclocily witii which tho hend was morcd. Tliia e 
meat is Buited lo a darkened lecture-room. Ii wns still cusier to obmi 
BcpoTBtion of the images in thia waj, when a tnbo aix feci nino iad 
length and a larger flamo were mode use of. 

As suggested to tno by a lady to wliom I had tlio jilcoeuro of showioil 
those experiments, tbo earoo result ia obtained nhcn an opcm-glosi 
to and fro before the cyo. 

But the most cooTenicnt mode of obsen'lng tlie flame in with 
and it can bo Eocn citlicr directly in tlie niirrur, or by prqiectioti iiprai i 



A lenB of thinr-tlirce centimeters focus was placed in front of a fljmg 
common gus, upwards of an inch long, and a paper eccecn was hnng! 
about tix or eight feet distance behind the flamu. In ihini of the It 
sniall looking-glass was held, which leccivcd the light that 
through the lens, and reflected it back upon the screen placed behind 
latter. By adjusting tho position of the lens, a well deSncd inverted 
of the flame was obtained upon tho screen. On moving tlio mirror the 
was displaced ; and, owing to tho retention of (he impression hy the retin^ 
when the movemoiit was sufficiently speedy, the image described a (onliira- 
ous luminous track. Ilolding the mirror still, tho eix foot nina inch tabe 
was placed over tho flame; tho latter ciiunged its ihnpe tho momonl it com- 
menced to sound, remaining, however, well defined upon tlie acteeo. On 
now moving the mirror, a totally different effect was prodnccd ; iosteBft of 
a continuous tmeb of light, a scries of distinct images of the soundii^ ftauM 
was observed. Tbo distance of these images apart varied with the mi 
of the mirror; and, of course, could be made, by suitnbly turning 
reflector, to form a ring of images. Tho experiment is bcanliful, and 
doric room may be made visible to a large audience. 

Tho experiment was also varied in the following manner : — A triui| 
prism of wood had its sides coated with rectangular piece: of looking-glass 
It was suspended hy a lliread, with its axis vertical ; torsion was imputed 
to tho thread, and the prism acted upon hy this torsion canwHl to totale. It 
H^as so placed that its three faces received insucccssion the beam of light sent 
from tlio Bomo through (he lens in front of it, and through tlio images upon 
llio screen. On comuionclng its motion, the images were but slightly sepa- 
rated, bat became more and moi^ so as the motion approached its maximum. 
Tlii;i once post, the images drew closer together again, nntil they ended in a 
kind of luminous npple. Allowing the acquired torsion to act, tlie «anla 
cs of effects coald be produced, the motion being in an opposite direction. 



lotiM^^^ 

igula^^* 



In theso 



expenmco 



i, that hair of the tube which was tumcil towards tho 
t off tlie direct 



Screen was coated with lampblack, s 
jet from the screen. 

But what is llie stato of the flame in Iho interval between two in 
The flume of common goa or of olefiant gas, o' 

solid particles of cjiri)on discharged into it. If ivo blow against ii lumino« 
gas flame, a sound is heanl, a »mall explosion in fact, and hy Mich a 




NATUBAL PHILOSOPHY. 247 

the lamiDOOsness maj be caused to disappear. Daring a windy night the 
exposed gas-jets in the shops are often deprived of their light and bum blue. 
In like manner the common blowpipe jet deprives burning coal gas of its 
brilliant light. I hence concluded that the explosions, the repetition of 
which produces the musical sound in the case before us, rendered, at the 
moment they occurred, the combustion so perfect as to extinguish the solid 
carbon particles ; but I imagined that the images on the screen would, on 
closer examination, be found united by spaces of blue, which, owing to their 
dimness, were not seen by the method of projection. This, in many instances, 
was found to be the case. 

I was not, however, prepared for the following result : — A flame of ole- 
fiant gas, rendered almost as small as it could be, was procured. The three 
feet two inch tube was placed over it ; the flame on singing became elong- 
ated and lost some of its light, still it was bright at its top ; looked at in 
the moving mirror, a beaded line of great beauty was observed ; in front of 
each bead was a little luminous star ; after it, and continuous with it, a spot 
of rich blue light, which terminated and left, as far as I could jtidge, a per- 
fectly dark space between it and the next following luminous star. I shall 
examine this further when time permits me ; but, as far as I can at present 
judge, the flame was actually extinguished and re-lighted in accordance with 
the sonorous pulsations. 

When a silent flame, capable, however, of being excited by the voice in 
the manner already described, is placed within a tube, and the continuous 
line of light produced by it in the moving mirror is observed, I know no ex- 
periment more pretty than the resolution of this line into a string of richly 
luminous pearls at the instant when the voice is pitched to the proper note. 
This may be done at a considerable distance from the jet, and with the back 
turned towards it. 

The change produced in the line of beads when a tuning-fork, capable of 
giving beats with fiio flame, is brought over the tube, or over a resonant jar 
near it, is also extremely interesting to observe. I will not at present enter 
into a more minute description of these results. Sufficient, I trust, has been 
said to induce experimenters to produce tlie effects for themselves ; the sight 
of them will give more pleasure than any description of mine could possi- 
bly do. 

ON THE OPTICAL STUDY OF VIBRATIONS. 

A memoir has been recently presented to the French Academy, by M. 
Lissaijous " on the Optical Study of Vibrations." The author proposes, 
in judging of the number of vibrations which occasion particular sounds, to 
reject all appeals to the ear, and to judge of the vibratory motions by the 
eye. He places on the exterior face of a tuning-fork a small mirror, and 
directs a sun-beam upon it, which is reflected upon a paper screen placed in 
the angle of its reflection ; the beam is concentrated by a convergent lens. 
As long as the tuning-fork is silent the image is motionless, but if it is vi- 
brated the reflected ray vibrates in the same plaue, and its extremity, rapidly 
oscillating on the screen, traces a lengthened image, whose superficies is in 



348 



ARirnAX OF BCIESTIFIC DIBCOTnar. 



propOTtion 



plitude or tho vibrataty motion and to the Eqnnr 
d furniahed. A dtaf mun ma; vunsequcnlly ai 
whether ilio aound exists, or whether it increases, or whetlitr it dtcB ai 
nnd follow tho variationH of the figure dcscrihed hy tho reflected raj. 
ID this all. Dot's tho cxperimcntniaker doaira to know if this tuning-fo 
in aeconl witb another toaing-fbrk, be places a second mirror npon ihia n 
lunlng-fort, and it ii placed upon the angle of reflection of the first, U' 
can! that both planes of vibratioii shall be petpcndicuiur lo each o ' 
reflected rajr will again be thrown npoti the screen. If each of llie ti 
forks be vibrated eiiig:ly, the Inminuos imo^ will be lengthened ; if tl 
luning-fot^ produces a vortical Dxteasion, the second wiUprodnc 
tal extension, and when both of tbem vibrate together, the experinn 
mater will have at every inslant the figure wbich results firom the ci 
tion, or from two rectangular motions. He demonstrates that the fl 
UDder those drcumstances most be cither a, circle or k strai^t line, o 
one of the intermediate ellipses. Tho diarocturbtic b; which it may be 
covered whether the two tDaing-fbrka vibrate in nnison, is that lb 
whatever it may be, rcmnius pcrmoiteat and lUie itsolf, altliotigh g 
diminishing b; the progreasiTO weakness of the initial movement. If on the 
contrary llicro is some different} between the two velocities of vibrulion, 
warning will bo given of thoir osistcncc br the deformation of tho optical 
flgurn. In thi« way the eye will perceive diiFerenceB which the most sensitiro 
ear could not detecL If, instead of being in unison, the tuning-forks are in 
the octavo, tho optical flgnro becomes a sort of 8, which may diango Into a 
flguro liko tho summit of a parabola; and here, too, the constancy of the 
change of the figure indicates that die octavo is more or less just. All the 
masicol inlervats represented by the commonsurablo relations of the number 
of vibrations have their curves ui which tho two terms of the fmction ara 
Joined, written in geometricBl language. Mirrors aro not absolutely neces- 
sary to tho application of this method, which consists in 'amplifying by op- 
tical means and composing together tho vibratory motions of two bodiei 
wliich are to be compared, so as to obtain without appealing to tho ear a 
degree of precision which has no limii, oscept tlio irregularities of the me- 
ir its too rapid duration. ^ 



OS THE EFFECT OP WIND OK THE INTENSTTY OF SOCND. ■ 

Tho fallowing is on abstract of a paper on the above subjocl, proeented at 
the British AssociBtion, Dublin, by Prof. Stokes : — 

Tbe remarkable diminntion in tho intensity of sonnd, wbich is produced 
when a strong wind blowa in a direction from tho observer towards tho source 
of sound, is tiuniliar to everybody, but has not hitherto been expluned. Bo 
for as the aullior is aware. At first sight wo might bo disclosed to attrOnta 
it merely lo tho increase in tlie rodim of tho sonnd-wave which reaches the 
observer, The whole mass of air being supposed to bo carried unifbrmlj' 
along, tho time which the sound would take to reach the obsorver, and o ~ " 
sequcntly the radius of the sound-wave would be increased by the wind i 
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tho ratio of the Telocity of sound to the sum of the velocities of sound and 
of the wind, and the intensity would be diminished in the inverse duplicate 
ratio. But the effect is much too great to be attributable to this cause. It 
would be a sti-ong wind whose velocity was a twenty-fourth part of that 
of sound ; yet even in this case the intensity would be diminished by only 
about a twelfth part. The first volume of the "Annales de Chimie," (1816), 
contains a paper by M. Delaroche, giving the results of some experiments' 
made on this subject. It appeared from the experiments. First, that at 
small distances the wind has hardly any perceptible effect, the sound being 
propagated almost equally well in a direction contrary to the wind and . in 
the direction of the wind ; Secondly, that the disparity between the intensity 
of the sound propagated in these tvvo directions becomes proportionally 
greater and greater as the distance increases ; Thirdly, that sound is propa- 
gated rather better in a direction perpendicular to the wind than even in tho 
direction of the wind. The explanation offered by the author of the present 
communication is as follows. If we imagine the whole mass of air in the 
neighborhood of tlie source of disturbance divided into horizontal strata, 
these strata do not all move with the same velocitv. The lower strata are 
retarded by friction against the earth, and by the various obstacles they meet 
with ; the upper by friction against the lower, and so on. Hence the velo- 
city increases from the ground upwards, conformably with observation. 
This difference of velocity disturbs the spherical form of the sound-wave, 
tending to make it somewhat of the form of an ellipsoid, the section of 
which by a vertical diametral plane parallel to the direction of the wind is 
an ellipse meeting the ground at an obtuse angle on the side towards which 
the wind is blowing, and an acute angle on the opposite side. Now, sound 
tends to propagate itself in a direction perpendicular to the sound-wave ; 
and if a portion of the wave is intercepted by an obstacle of largo size, tho 
space behind is left in a sort of sound-shadow, and the only sound there 
heard is what diverges from the general wave after passing the obstacle. 
Hence, near the earth, in a direction contrary to the wind, the sound con- 
tinually tends to be propagated upwards, and consequently there is a con- 
tinual tendency for an observer in that direction to be left in a sort of sound- 
shadow. Hence, at a sufficient distance, the sound ought to be very much 
enfeebled ; but near the source of disturbance this cause has not yet had 
time to operate, and therefore the wind produces no sensible effect, except 
what arises from the augmentation in the radius of the sound-wave, and this 
is too small to be perceptible. In the contrary direction, — that is, in the 
direction towards which the wind is blowing, — the sound tends to propa- 
gate itself downwards, and to be reflected from the surface of the earth ; 
and both the direct and reflected waves contribute to the effect perceived. 
The two waves assist each other so much the better as the angle between 
them is less, and this angle vanishes in a direction perpendicular to the wind. 
Hence, in the latter direction the sound ought to be propagated a little bet- 
ter than even in the direction of the wind, which agrees with the experiments 
of M. Dclaroche. Thus tho effect is referred to two known causes, — the 
increased velocity of the air in ascending, and the diffraction of sound. 







AttheDnblin meeting of the British Asaociadon, Mr. DflnovBtl, 
tnonicatioii, first expLiiucd Che beats which are experienced nbcQ t 
tnned ncurlj, bnt not exact]/, to UDJiion, ate struck at the eama 
then stated thnt the Earl Stanhope had observed that wbca a timing forK' 
' whilst vibrating was held to the teelh, similar beats were beard, which ~ 
Earl Staafaope, attributed In the two prongs of the tuning fork not being 
exact unison. Thia cfiKt tbe wtlico' often tried to experience, hut nc 
could suci!eed until upon one occuBiou, just after ha hod eeasod from violoU 
exerciso, having applied the fork to hia teeth, he distinctly heard the 
He was thus led to tbe truo origin of the phenomenon, which he eould 
experience whenever he wiehed by rnmiing a. short distance, particolarl/ 1^' 
and down stairs. The effect vras caused b; llie bentings of Us own heart, 
or tlie pulsations of the circulating blood. Some aalhoritics however, would 
explain the plicnumonon dcscrilwd hv the nuilior, to odo set of vibrations 
propagated to the anditorr nervu through tbe bones of the teeth, and of the 
head, modiftcd by the action of the lieart interfering with ollior pulses prop*' 
gated ia Iho ordiuiuj way through the air to the organ ofbcimag. ■ 

YIBRATIOXS OCCAHIOKED BY WATER FALLING OVER DAMS. ' ' 

At the Moutreal meeliog of tlio American Association for the Promotion 
of Science, I^ofesor Snell of Amherst, presented a « 
vibrations occasioned bj the water falling over the dam ai 
cut river at Hadley and Holjoke, Alass. 

Ho lirBt dcEcribed the dam as a. structure 1D17 feet in length and thirtj 
feet high, over which, at the time of his observations, about two feet of 
water was falling in an unbroken sheet. Hy descending to the base of the 
dam and looking behind the sheet of water, llie currents <^ air rushing in and 
out could ho perceptibly felt These corrcnls were set in motion liy the 
■water, and were vitroloiy. The action of the water produced rarofication, 
which in turn produced the pulsatory motion of the sheet, — tbe emallncES 
of the spBco Dot being Bkfiicientif large to allow a enrrcnt through tlio ci 
length. These vibr»doiJs varied t when the thermometer was at eighty, a 
the water two feet in deplii, the vibrations were 137 per minute. When ^ 
temperature was at seventy, the vibrations w 

The vibrations wcro in two segments, alternating with each other g 
all;, and were sufficient at times to (brow the sheet of w 
inches outward, — produced, he did not doubt, by the preesore of tbe ai 
hind. They wcro communicated to the ground, and wvro of sufficient fo 
at limes lo tie felt at Springfield, dght miles distant, pulsating tl: 
and doors at the same rate, 137 per m 

Professor Hitchcock endoised the view presented, and said that he 
repeatedly sefn tlio vibrations from a hill four miles dialant, and it i 
most beautiful sight. 

Mr. Charles Stoddcr of Boston, however, in a paper reecnll)' read bofbi 
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fto Ntttofol History Society, opposea the Ihroiv presented by ProfcBBor 
. Snell, and couetdera ibm it ia entirely disprovcrl l>y a, dum at Iienislon, 
where the water falla over an inclined piano, leaving no space tor air undw 
il. Hud yet tho vibrationi ue very decided. 
Ac«)rdiiig to the views of Mr, Stoddcr, the phenomenon is cnnstd by tliat 
I property of falling flnids hy which they assume ilio gtobuhir form, which may 
[ be eeea ai the Kanterskill Falls on the Colskill Mountaina, irhcro tho whole 
I body of the hlling water is broken into drops. Applying this principle to 
1 the fall over an artificial dam, the water at tlie very conuneoceraent of its 
dcMeot begins to assume that form, and the further it descends tho nearer 
it approaches to ic. In 'passing ovor a dam like that at Hodley, the water 
pnatrnts a uniform depth tlirougliout tho whole length of the dam, and if 
WD imagine the current of water to be an infinitude of smiill gtnsama of uni- 
fona depth in contact with one another, each having the same tendency, thfl 
lesolt mast bo to prodnca swelliaga and contractions throoghout tho whole 
extent of tlie dam. When each of these waves strikes the bottom, ic gives 
a blow proportioned in forco to the body of water falling (rom tho teigbt of 
the dam. Every Tariaiion in the depth of tho water causes a variation in 
die siie and diataaco of the waves, each of these eanses a eoneoaaion in pro- 
portionato intensity to tho weight of water in il, and in rapidity to ihijir dis- 
tance apart. These eficcts of failing water should be expected in general 
only on artificial falls, Bach aa mill dams." Bespccting natural fails, iio 
aays : — "As their faces aro rarely vertical, but are broken with augatar 
TDcks, cansing various depths of water on ihcm, and us every varieiy of i 
depth alters tho conditions to form tlio concussive pnlaations, there is no co- 
incidence among tbcoi, so that tho waves of one part slriko the bottom in 
Iho intervals of those of another part, and thus tho concussion of one neu- 
1 other. At Hadloy, the dam is one right lino from bank to bonV^ 
tite bed of the river is solid rock, and the top of the dam is level. Tho 
pulsations of falling n'ater are uniform, and strike the bottom 
•Ki&x sychraooua concussion from one end of tho dam to tlic other. It is 
not surprising that tho eanh should be felt to vibrate at a groat distance." 

BAPmilY OF TIIOCGHT, OK NBETOUS ACTION. 

The method of transforming the valuation of lime into spaco by the rapid 
revolution of a cylinder, proposed by Mr, rixcun, hns been applied to the 
lent of the rapidity of nervous impulse. Sacli a cylinder rotating 
BS a second, and divided into 360 degrees, may measure 1-360,- 
OOOth part of a second ; or rotating 1 500 times a second, l-540,000lh part 
of a loeond ; and even tiiis may bo snbdivided by a microscope, so as to ob- 
tain flio ten-millionth or perhaps 1 00-millionth part of a second. By this 
extreme minuteness of subdivision of lime, it is not difficult to measure even 
4e rapidly of a nen'ous impulse. If an elcclrie shock be given to tho arm. 
It prodDces a sensation, and a contraction of the muscles. Henco by noting 
tha intorral of lime between tlie shock and the contmctiDn, the time oc- 
cupied by the transmission of the sensation and tho action of the brain, how- 
qniek, will bo determined. By trying tho eiperimont viih difforeat 






parti of ihn body, sensible cJifforcneos hovo liocn obstrvod, tho aliock ftppl 
to tho tlinmb bchig one-thirtieth of a. sacoad licliinil that applied 
fate ; and this diileretice pvrtiuns tu iho transinisaioii and cot to the 
of the brain, and hence enables tis la climiDatc the latter in tho expctimeiits. 
In this viay it has been found by M. nolmholcz, by wliom these experiments 
bare been mode with the most eare, 

1. That BcnsalluDS are transniitted to tho brain at a mpidity of 
ISO fitt per second, or at one-fifth the rate of soand ; and this is ncarl; 
same in all individuals, 

S. Tho bmin requiics one-laiOi of a second to transmit 
nerves ivhifh preside over voluniarj- motion ; but this am 
in difibrant individuals, and in the sonic individual at dilfer 
ing to the disposiiioH or tho condition at tho lime, and is 
more sustained tho attention. 

3. The timo requited to transmit an order to tlm muscles bj tho nwlor 
nerves, is nearly the same ta that required by the nerves of sensation to pass 
B sensation; moreorer it paleea nearly ane-liunilrcdili of a sceond before the 
musdes are put in motion. 

4. The whole opemlion requires one and a quarter to two tenths of.. 

Conseqacntly when we speak of an netivo, ardent mind, or of one 
slow, coM or opathetie, it is not a mere figure of riietoric- — M. Ule, 



times, accord-^ 
B regular, tUo 
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Hr. J. J. Murplij, at tho British Association, communicated a paper o 
taining a proposal for tho establishraoot of o uuiform reckoning of time m 
the world in connection with ihe telegraph. The paper stated that % 
period, in nil probability, was not remote wlicu the telegraph would e:~ 
an almost iustantaneons communicuCion between purls of tlio ' 
ore separated by an extensive arc of longitude, and diSer in their solar 
timo by several hours. The syslcni which had been introduced all over 
Great Britain of keeping Greenwich limD everywhere, could not bo applied 
over extensive arcs of longitude. A difference of half an lioar between 
solar time and clock time at any place was no incouTcnienco, bat a dif- 
fb^nce of six houis woold bo much too great. It wonld be necessary for 
distant places to continue to keep their local solar time ; but in order ^ 
timo the rceeipt and despatch by telegrapliic meBsagos it wotdd Ix 
cither tu reduce tho time of one place to Chat of any oilier with whi 
might communicate, or to adopt a uniform reckoning of time for all. 
bavo (o propose a, simple and self-acting method of meeting the d 
ments of tho cose. Let erery tclegmph station ttiat commnDicated -9 
dLiCaut stations be furnished with a clock, similar in olhor respectB V. 
common clock, but provided with a double circle of figures on 
the inner cirelo being fixed as in a common clock, bnt tho o 
capable of being moved round. Let some one meridian, say tliat o 




Blfireenwieh, 1ia chosen, In ivhick nil others should be referred. Let orcrj each 
r doek througlionc Ibc world inilieate Grccnirieh time on the inner or atitlion- 
aiy cirdo of HtpirGS, bat when tlieeloek is set up at say station, let the 01 
drele be moved round, and eo set that ivhilo the hour hand shows Green- 
wich time on tbo inner eircle, it maj sliow lucat solar time 01 

issagcs bo dated in both local and Greenwich time. The perfect 
]f this plan was obvioua. It rcconcilod the neeeasity ot koeiHng 
RSocal time with the advantage ot uniform time, and got rid of aaj Iroablo iu 
educing the one into the other. The Bysiom might ho rendered more wock- 
B'able Btill by abolishing the distinction of eaal and west longitude, rockon- 
Vlbg all cast or all west from degree to 360 minutes, and by abolishing the 
^distinction of a. m. and p. m., reckoning timolrora midnight to midnight, up 
n twenty-four o'clock. 

SELF^INDICATINC UALANCE BAItOMETEK. 

H. Seeebi, of Itome, has recently invented a new conEtraction of boromc- 
I ter, whidi possesses the advonti^es of not being liable to be broken, of giving 
die readingn exact, which Aneroids and others do not, and of recording thoso 
readingi by self-acting mechanism. M. Sccchi says that all improvetncnts 
lolfaerto have been limited to the employment of lai^ lubes to avoid the 
orils of capilltuy attraction, and to the obtaining of greater exactitude in the 
tesdings. All attempts to make the instrument graphic — that is to say, self- 
acting to record tlie diflbrsnt variutions, nnd to make the indicstionB more 
minute — have not yet been sucressful. The prijiciplcg on vrhidi tlie new 
barometer is constructed will bo understood by the following: statement : — 
Suppose the cuvette of a barometer to be placed on a table and the glass 
tube BO arranged as to admit of its being lifted by hand. Tho force that will 
be required to lift the tube will be equal to the weight of mercury in the tube, 
or in other words, to the amount of atmospheric prossnre exercised ou the 
mercury of the instrument. We shall tiierefore he able to really weigh the 
pcessnre of &o atmosphere by attaching tho barometer (the tnbe only) to 
one end of a balance, and weights to tiio otlior; for it is evident that at every 
change in atmospheric pressure n corresponding increase or decrease in 
weight will have to be made at the other end of ttie balance to maintain 
equilibrium. To ascertain the value of abEolDio pressure oo a nnity of gar- 
Ace, it will bo necessary to toko into consideration the weight of the tube, 
I And also of the weight of that portioa thereof wliich is immersed iu the mer- , 
jr contained in tho cuvette, and espocialty tho internal sectional area. ' 
K The knowledge of tho latter, so far from being on obstacle, is a positive ad- 
VTanlage in construction; for, by increasing the sectional area, the force that 
f •ctnstes the instrument will also be increased, and will consequently permit 
act and more minute readings. If the sectional area bo ten squares 
!, aud the pressure varies by centimetres in height, tho weight 
I to bo plut-vd nt the odicr end of tho balance will he tlut of nineteen cubical 
ilimetrcs of mercury, or one hondrcd and thirty-five grammca; while, if 



the BGCtional area hnd been cqnnl to ono equoro ci 

wonld have been hat 13-5 grainmcB. 

Startingfrom these obsorvations.M. Socchi adopted the foUowing conatrac- 
tiotl for his liaromctec ; which has been made and used in the observalorf 
Bt BoiDC. The tiaromctricol tubs is attached to one end of a steelyard or 
balancud lever, which carrieB at the other end a counterbalance weight and a 
pointer, fltlccn miltimctres, or flvocighih inch diamctor, whidi is rcSeciod in 
a mirror. This mirror alao reflects a graduated scale, so that the voriatioa 
of one-tenth of a line of tho pointer b indicated bj a movoment of six lines 
on tho reflected inia(|;o. Tlio writer enumerates tho following adiantagea 
peculiar to his ini'ention ; — I. As the atmospheric pressure is weiglied, and 
not indicated by the height of the column of mercury, the tabs may be con- 
Glracted of any non-fragile material, such as iron, which does not amalgo- 
ninte with the mercury, provided tho bore bo of equal diameter throog:hout. 
2, By Incroasing the sectional area of the tube, itio additional weight will 
give sufficient motive power to a pencil atlichcd to the olhor end of the lever 
to mark Ilia variations of atmospheric pressure. 3. By the intervention of 
Buitablo gearing, the scale of observations may bo augmented without incon- 
venience or danger to the exactness of the instrnmi^nt. 4. The new cnnslmc- 
tion is independcut of the Ibnn of tho miniscus, of the pudty of mcrcary, of 
its gpeciflc gravity, and of the tcmperalnro and dilfcrcnco of gravity pccaliar 
to difterent latitudes, for all these qonlities exercise influence upon the volume 
of mercory, and nn the heiglit of the column of mercury in the tube, which 
has to bo monsurcd to obtain the weight of amiospherie pressure, whereas, 
witli the new instrument the weight is given at once. Another advantage 
of employing iron for barometrical tubes is, tliat there is no danger to fi 
from the odbesion of nir, or moiatnro, and tho mercorT may he boiled V 
out fear of burstiug. Iron barometrical taboK will likewise permit of 
fluids being employed, and probably advnntugconsly, instead of n 
M. Seechi states tliat he invariably found his now barometer indicate vu^ ■ 
tions of atmosplwric pressnro before ordiniuy bflromcters did so, and that by 
avtading loss by friction, most exact instramcnt^ may be prodnced. 

It has been suggested that this invention may be applied to (he construc- 
tion of audible or danger-signaliiing barometers, which, if placed onboard a 
ship, would tell the captain and witole crew of the approach of stormi ; or 
-which, if placed in mines, would warn miners and inspectors of the presenco 
of fire-damp, as well as indicate its precise locality. For this purpose it 
would bo only necessary to omploy a weighing barometer, tho pointing of 
which was composed of some luitablo conducting material, but insulated 
from tho rest of tJie inatmment The pointer shonld bo in communication 
with ono of tlio polos of on electro-magnetic battery. Tho dial, over the fltco 
of which the pointer would have to travel, should be composed of gloss, or 
other suitalilo non-conduciing mnierial, wiili meiaUic points inserted at those 
gradations, which indicate dangerous variniiuns of atmospheric pressure. 
Those points would have to he placed in communication with Iho other pole 
of tho battery. The render will readily sco by this orrangcment, that wbei 
the pressure of the almosiihere shows ihu presence of dHinjer, cither nt H 
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fit>m storms or sqaalls, or in mines from the accumulation of carburettcd 
hydrogen gas, the pointer will come in contact with the metallic danger-point 
in the face of the dial, and so complete the electric circuit which would have 
the effect, by the intervention of the ordinary or well-known apparatus of 
sounding an alarum, either by ringing a bell or exploding gunpowder. The 
arrangements may be varied to suit the particular case, by making the dial 
of some conducting material and the danger-points of non-conducting mate- 
rial, so that it would be the breaking of the electric circuit that would give 
the alarm. In the case of ships the barometer might be placed in the captain's 
cabin with an alarum there, and another on deck near the wheel. Wliile in 
mines a barometer should be placed in every gallery with an alarum to warn 
the miners who might be there ; and it should also be in communication with 
an alarum and corresponding dial indicator at the mouth of the pit, so Uiat the 
overlooker might at all times know the state of the atmosphere in every part 
of the mine, and be warned of the first approach of danger. 

Guynne* 8 Barometer. — This new invention consists of an inverted glass 
syphon, sealed at one end and open at the other, partly filled with mercury, 
and suspended, so that the two limbs of the syphon form the arms of a bal- 
ance. The invention consists chiefly in supporting or balancing the instru- 
ment on points, pivots, or knife-edges, or suspending it by a flexible material, 
as a silken cord, a fine flexible steel spring, &c., which allows the instrument 
to vibrate or oscillate freely, and a pointer or hand fixed to the instrument, 
and moving in front of an index or dial, shows by its motion the most 
minute change in the atmosphere. Any increase in the pressure of the at- 
mosphere forces the mercury towards the sealed end of the tube, giving a 
preponderance to that side of the syphon, and, consequently, motion to the 
instrument; while a decrease in the* pressure produces an effect in the 
opposite direction. A great many varieties in the arrangement of the in- 
strument may be made. 

CHRONOMETER COMPASS. 

By means of this instrument, which is a combination of a universal dial and 
chronometer, the inventor, Mr. Kalph Reeder, of Cincinnati, claims to be 
enabled to take any horizontal bearing, in any latitude, at any time of the 
day, by bringing the shadow of the gnomon to its proper place. The gno- 
mon revolves by means of the chronometer, so as to perform one revolution 
in twenty-four hours ; and when the instrument is levelled and elevated to 
true latitude, and adjusted at the meridian, the gnomon points steadily to 
the sun, which it follows in its course. And conversely, if the instrument be 
levelled and elevated to the latitude of the place, and turned round horizcHi- 
tally till the gnomon points to the sun, or till the shadow falls on the proper 
ix)int, it will be adjusted to the meridian, and an angle or bearing may be 
laid off by a horizontal gradual motion. It will also solve practically all 
the problems which can be solved by any arraillary sphere, or by spherical 
trigonometry, so far as its circles and its motions extend. Thus, the decli- 
nation and the time given, it will show the altitude and the latitude at any 
hour and at any place. The instrument is constructed on correct mathe- 



- t— 4HKUAJ, OF SCIIIHTIFIC DISCOTERY. 

matiml principles, nnil will bo uecful in high latitudas trhcro the needle 
i budly. Its accaracy dcpeods on the correctncaa of the chronam- 
otor, by wliich tho indox, or gnomon, is moved, and upon it. 
the meiidiau of the place. 



ABBOT'S HOEOMETEB. 



nautical iind nstronomicnl 
iQs Abbot, a miaaionoiy 




The following b a description of 
t tctcntly inrentcd by tho I 
nccled with tho American Board : 

A piano mntallic hemisphere of ton-inch radius, with a gradmited oi 
an orthographic projection of lines of hititodo divided by dots ii: 
of time, and numticrcd from six o'clock lovnrds the are for the A. M., tOid 
ftom the ore for tlic f. k., is tlic foundation. Moving from the ccntnt of this 
projecdoD is an Index ami, like a quadrant, viilh a Vernier, reading to half 
t, and upon this arm, sliding in a groove, and at right anglea in it ii 
a bar, gradnstcd for a scale of allitados and comprehending the appropriate 
~iis aijihi-bar, of eonrse, moves with tho index orm, and is 
alirayg porpendiralar to it, and across it a plane glass, with Roc lines npim 
its surface, is made to slide bo tliat it may bo set to any given altitude. By 
this simple combination of pails, the time from an allitadc of the sun,inoOn, 
planet, or star, ii readily worked. Lalitade, hy various means, is detCF- 
mined ; a lunar distance is cleared ; azimuth, wilhout a compass, is found ; 
and, in short, all sphoriral problems an) solvral by inspociion. Tho plan of 
tho instmmcnt is obrloBS to a person familiar with sphericsi trigonomoti^, 
correct, and tho cxucntioa of it so nice, that its accuracy is easily domoii- 
slratcd by csnmples. 
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Tuldon. The* view is from a point where the atmosphere is clear, aromid 
and above. Immediately above the storm the air is not so cold as in a place 
where there is no cloud nor storm beneath. The falling of the rain can be 
heard above the cloud, making a noise like a waterfall over a precipice. The 
thunder heard above the cloud is not loud, and the flashes of lightning i^ 
pear like streaks of intensely-white fire on a surface of white vapor. 

A Side View of a Storm — observed when it is a mile or two off and some- 
what lower than the point of observation — presents in form the shape of an 
hour-glass ; the picture of a waterspout also gives a good outline of its 
shape. In this well-defined form it moves along over tlie earth. When the 
storm is so small that you can embrace its whole bulk at a single glance — 
which you can do when you are several miles off and a little more elevated 
than the meteor — it looks as though it were trailing its lower base along on 
the surface of the earth, and it has an individuality which cannot be recog- 
nized when viewed from the ground. Although the storm is being moved 
along by the same current of wind that is drifting along the observer, it will 
be deflected from that course by its encountering a mountain ridge or a deep 
valley, just in proportion to the amount of lateral force or obstruction it sus- 
tains in such cases ; and then the observer in a balloon may continue onward, 
while the storm may be moving off at right angles with his route. These 
lateral views of storms are very grand and imposing as they rush along by 
an elevated observer. 

A Closer View from the Side of a Stonn, and partly in it, reveals a very in- 
teresting physical aspect. The one now described occurred on the 3d of 
June, 1852, during a balloon excursion from Portsmouth, Ohio. The storm 
was kedging up the Ohio River, about fifty miles above Portsmouth, and 
where the river courses nearly north and south, while I was sailing from 
west to east Moving at nearly right angles with the storm, soon brought 
us together, and the country below being dense forest, the meteor's company 
was preferred to a reception in the woods. It was easy to keep out of the 
vortex of the storm from an abundant supply of ballast aboard of the air- 
ship ; hence a point in its wake was the station of observing its action, and 
having learned that the shape of storms was like two cones with their ends 
joined, with a wind driving in below and nshing out again at its top, you 
might sail with impunity in its wake, provided you kept midway between 
the upper and lower cloud. When getting too low in its wake there was a 
tendency to rock the balloon into the vortex, but this was countervailed by 
going up near the out-spreading cloud. In this position the air is cold, and 
you are in the shadow of the upper cloud, unless you sink low enough where 
the sun may reach you under the overlapping cloud. Although the sun was 
shining on me, the rain and small hail were rattling on the balloon. A rain- 
bow was standing in and against the body of the meteor, or rather a pris- 
matically colored arch the shape of a horse-shoe was reflected against it, and 
as the point of observation changed laterally and perpendicularly, the per- 
spective of this golden grotto changed its hues and forms. Above and 
behind this arch there was going on the most terrific thunder, but no zig-zag 
lightning was perceptible, only bright flashes like explosions of " Roman 

22* 



[ 

I 
I 



258 



ASSLAL OF SCIEKTIFIC I 




candles " in flreworkE. Occiuiontdl;' there would be a zig-zag exptosion in 
the dond immediiiwly l«[ow, and tho thiiniler tjiercrnjia aounded like Oi 
"feu do joio" of a rifle corps. Once an orange-colored wave of light 
seemed lo fall from iho upper to the lower cload, anil right over the bolkKm, 
but no etneiblo effect was produced hy its Hmtact. Tills was " still li^it- 
ning." There appeared nil the time while In Ihe slonn electrical actios ginng 
on in iho balloon, sach as expansion, tiemuluus tension, attraction hy 
ing papers out of the cor ten feet below tho haDoon, and hngging thmi to 
body for a niooicnt and then letting them drop off again ; but as 
no instruments 1 can onlj' relate ttie manifcstaliona of clectridty 
rase. While, as stutcd above, a distant vic^w of stonns is imposint* 
grand, a closer view of a great slorm sucli as Iliis Ohio meleor, is tni' 
limo ; although the rushing noise bctow and in its midst, is almoct 
ling. 

71c Quanlitg and Q/udilg of Thunder seem to be in proporti 
nitade of the storm. A stonn may bo so limited in size na 
he no electrical explosions. In this case the developed cloctricity can 
dissipated and token up by the immediately sncrounding clond ibc 
April and May showers are an exemplification of this &cl. When Ihe 
is of great magnitude the central portion of its top becomes surcharged idlh 
electricity, heconso the anrronnding; cloud-formed vapor cannot MUdnct 
away silently as fast as it is developed, and hence explosions most cnmM, 
sach as noticed in the Ohio meteor, with terrific and rapid diachu^es of 
thunder; and moreover, the drops of nun tliat arc formed from thi> uof- 
charged vapor of the upper cloud also become redundantly electrized, and 
icy fell quietly down through the intervening cleat air >riiich is ft 
Wr, as soon as they reach the lower cloud, wliich is negntivelf 
ihej give up their surplus — silently if the capacity of this cloud 
ii sufHtncnl to take it op, but explosively if the cloud is insufflcient; and it 
may fly olF laterally until dissipated, or it may ghtnce downward ID 
OAt^, rending whatever it encounters before its diSiision in the earth, 
physical facts here stated are as I saw them ; the rationale of eipl<Mioi 
continncd fVum the known piny of electricity as divulged bythi 
doctriiid maehino experiments. 

A Slorm Vtfu-ed from uithin itt GiUroK — that is, from within 
whcm the clood-vapor is driving upward to where it spreads out — is rather 
Klnrriblo tiling, and the very fact thai yon are caught up in the midst of one 
of nnlnre's laboratory furnaces mokes you feel ivsigned, and determined to 
look to the end thereof. It may bo only terrible because wc are not tued R> 
It; nevertheless, I would not like to enter one again Ibrobseryation until 
•cionco dictates, without a doubt, that we ok not liable to annihilation or 
Miioiia harm. The one now to bo described is the resnlt of n trip in the 
midst of a local storm of so limited dimensions as to have no electrical ejt- 
plociona during my passage of nineteen minutes wiftin its bosom. This 
«oim originated nearly over Ao town of Cariiale, Pennsylvania, DO Iho 17lh 
of Juno, 1S43, I enlorcd it jnst as it was forming. Tho nucleus 
•hove was JUBI spreading out aa I cnlered tJie vorlen unsuspectingly. 
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Lulled into it so quirk that 1 had uo opportunity of ricwing ica i 
oalBide, und must tlicrcfora confine tliis rclalion to its internal 
ontenng it, ihe motion of the air swung tlio Ijolloon to and fm, as also around 
in a circle, and a diitmal liowUng noiAQ accompaniod this uoplcositat and 
■i^MUDg motion j and in a few minutes thereaftt^r was heard the falling of 
tMfljJcaia below, remnbling in sound a CBtanicl. Tlio color of llie elood, 
internally, was of a milky hue, somewhat like u dcilse body of eteum in tlie 
Qpm air, and the cold was so sharp Uiat my beard became bushy with hoar- 
JTMt. As there were no electrical explosions in this storm during my in- 
caccenulon, it might have been borne comlbrtably onough but for the sea- 
luaknesa occasioned by the agitated nir-atorm. Still, I could bear and see, 
and even smell, everything close by and around. Little pelluta of snoir 
(wil^ an icy nncleas wlion broken) were pattering profuBcly arnuild me in 
promiscuous and confused , disonler, and slight blasts of wind seemed oc- 
uuionally to penetrate this cloud laterally, notwith gland ing there was an 
npmoving column of wind ail the while. This upmoving stream wonld 
carry the balloon up to a point in tlie upper cloud, where its foreo was ex- 
poidcd by the outspreading of ils rapor, whence the balloon would be 
ihnwn outward, fall down tome diabuKC, then be drawn into the vortex* 
■gain to be carried upward to perform the same revolution until I hod gona 
through the cold furnace Bcvon or eight times ; and all this tlmo the smdl ' 
of sntphur, or what is now termed ozone, was perceptible, and I was sweat- 
ing profusely from some cause unknown to me, unless it was from undm 
exdtement. The lost time of descent in this cloud brought the balloon 
Aroagb its base, where, instead of the pellets of snow, thSro was eneonnlcred 
a drenching rain, with which I came down into a clear iiuld, and the storm 
passed on. This storm may bare been accompanied with electrical dls- 
duirges after it left me, as it bad the appearance of increase as it departed. 
I may here mention that the people in the neighborhood informed mO ncut 
day that it deposited two parnllol trains of bail some distance opart. I bays 
&raiueDtly since and befoni this occnrrcncc witnessed storms while up in the 
ur, but a ^eat distance nfT, somolinius four and five of them at the same 
time in ditferent parts of llio heavens, and always in the months of May and 
June, and never accompanied with electrical explosions when they were 
antall in dimensions. 

Tittader Slormt Vtenvd fiam the Earth, liBvo not the cbaracleriBtic 
Uneatud to the eye of the obsen'cr, as when viewed eidewiae from abors,, 
HeitiiBr does one discover (be two plates of clouds joined in conic scctii 
The upper cluad can be seen rolling outward, and blacli clonds below < 
tering inward, but tlio whole seems to be nearly blended in one solid m 
By dose observation and practice it will soon bo deduced that tlicre are 
pUlea of clonds, even us viewed from the earth. In watching clouds c 
fully &om tlio earth, it will be observed that vivid zig-zag flashes and heavy- 
peals are followed by copious showers. The rain drops, being positively 'I 
charged from the upper cloud, drop through a clear atmosphere, which i? 

i-conductor, into the lower clouil, which ia negatively electrified \ and 
shower is loo copious for the lower cloud's capacity to ubsorb it silent 
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oxploBJonB must fbllow, In Clie Bnme vay as ttio Leydea jar explodes i^ 
tancously when surcharged to orerflcpwing. Wore it not for tlio lower clan 
and its negative condition, tlie fiurcbaiged drops of roia would ii 
tbefr electrieal fire u tliej touched the earth. 

Thnnder-Btonns rage more violently as tiicj pnsB over forests and i 
plocei, and were it tint for the deposition of min ns tlsey pass along din 
track, would exhihit a parclicd triul. A long drought is adve 

~ a Ihuudnr-storm, and on the other hand a moist earth U promodi 

Thunder-storms are deflected from their eonraee, ns well as retard) 
their iiio™incnt, by friction on the oartli. Ascending from the earth w 
balloon in the rear of n storm, and mounting up a thousand feet abovi»il 
the balloon will soon override the stonn, and may descend in advaoce of ]| 
1 have expeiionced this seTerol times. « 

ON THE DIRECrrOK OF THE WISD. 

Professor Itcnnessy, at the laet moiling of the Brilith ABBOcia.tioii, stalB^'1 
as the rosnit of bit □bsorvations with an imprOTCd anncmometer, tliat the* 
wind rarely blows in a perfectly horizontal direction. The deriutilHUi Item 
that' direction, although usually very small, are sometimes very rcmAdcBble, 
and follow eacli other in such a way, especi^ly during strong breeKes, an to 
a species of nndulatory motion in the wind. 

OS THE SriEAI-lTT OF MOTION IN WHIHLWrNDS AND TORNADOES 

The following important paper was read before the American AsBoeial 
for IB5B, by thH lato W. C. Itedfield, and subsequently published 
man's journal 

1. An o^rcgfttcd spiral movement around a smaller ajiial space, cot 
s the essential portion of whirlwinds and tonmdoos. 

2. The course of the spiral rotation, mhethar to the right or left, is, 
and Iho same in this respect throughout the entire whirling body, so long; 
its ent^rity is preserved. But the oblique inclination which tlie qrii 
movement also has to the plane of the horizon, is in opposite direeliiMa m 
regards the interior and exterior portions of the revolving mass. Thus, in 
the outward portion of the whirlwind the tendency of this m 
liqoely downward, where the axis is Terttcal ; but in the interior portiuil, 
the inclination or tendency of the spiral movement is upward. TIlia 
explains the ascensive cttects which are observed in tornadoes and in ln( 
diminutive whirl winds. 

3. Owing to tho increased prtjssnro of ilie circumjacent air in approaching, 
flie earth's surface, the normal coorHfi of tho gradually descending movo 
ment, in o symmetric whirlwind, is that of an involuted or closing spiral' 
ivhib^ the «>ursu of tlie interior ascending movement of rotation, is tlial of 
an evolved or opening spiral, llencc, the lioriionlal ureas of the high* 

IS of llio whirl exceed greatly those of ils loiver portions. 
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4. Tho area of the Bsrendlng apiral movement in tliQ vortex, n 
tha earth's anrfiico, is by far llio Bmallesi portion of tho whirling 

Q here is proportionitllj more active and i 
ing impelletl by the u^^rcgatcd preasuro and DiomcDtain of (lie mure outward 
portion of the whirlwind as it converges from its larger area, on all sides bj 
increasingly rapid motion, into the smaller area of ascending 
Hat tliis interior portion of the whirl resembles an inverted hollow cone, or 
column, with qaiosntnt nod more rarcScd air at its absolute centre, may tw 
inlbTDd finm the obscrvatiors which have been made in the axial portionf, 
tf the great cydoneii. Into this axial area of the lornado tho ImmIics furrei 
npward by the vortex, cannot Bill, but will be discharged oulwanl, from thf. 
ascending whirl. Tlio columnar profile of this axiul i 
Cornea visible, as in tho -watPr spouts so colled. 

5. Atfccssiona cunsed by circumjacent contact and presauro are constantly 
accruing to tho wiiirling body, so long as its rotative enci^y is maintained. 
A correlative diffusion from its ascending portion must necessarily take 
place, towards its upper horizon ; and this is ofken manifested by the nr^M 
extent or accnmnlation of clouil which results in this manner Horn the ac- 
tion of the tornado. In otlier words, there is a constant discharge Iram the 
whirling body in the direclian nf least resistance. 

6. The spirulity of the rotation Bod its inclination to the horiuin, in the 
great portion of the wliirl which is exterior to its ascending 
dinarily subject to direct observation, Nor 14 the outline or body of the 
more ontwunl portion of llic whirlnind at all visible, otherwise than in itc 
effects. 

7. In aqaroris vortices the nsial spinditics of ihe exterior and interior por- 
tions am in reverse direction to thuso in tbo atmosphere, Ihe descendinff' 
spiral being nearest to tho axis of the vortex. Hence, lighter bodies anil. 
even bubbles of air arc often forced downward in (he water, in the manner in 
which licarier bodies nru forced upwards in the atmosphere. 

Tho foregoing is simply a stutomont of results which I hovo derived from 
a long course of oliscrvalion and inquiry. It does not inclndo the paitiBl 
and impeilcci exhibitions of whirlwind action, which often occur; nor the 
various morcmcnts and phenomena which are coUalcnilly as.wciated with 
tornadoes and whirlwinds, some of which are of much significance. 

• Tho hw of Increment In tlie veloellf of Ihe whirl wind, as It gmdiullv <wnv(TK« 
into (nailer srens by its epirnl involution, is tlint wlOch pcmUoB to other bodiB|< 
wbtn revolving ■round Interior t^ltowudswhluli tliey are being gradnill]' dnwAl 

petal pressore, thus avecplag tguai areas in riptal timfs, at wl]st«ver dlmtniiLit 
distance from (lie centre -, except as tho velocity iobj be alDcted In Aegitx by thg 1 
n»iatiin(io of otlier bodka. Such rcilstaDceis DfllKle vflect in a tanmito, tK«»uM iti I 

IdIo which the spinillj' dnctndiiig ond nctelerated blast, near (lie contracted e 
tremity of (he Inverted and (mncsted enue of Ihe whjrl penclratea with ccmsiai 
fnsbniHi and intuuslty of force ; already acquired in Ibo higher and unobitruotel I 
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The following is nn abBtract of a paper rend before tbe Amctiuan Asf 
tion, Bt Monlrenl, by Professor \V. M. GillesjuB, of Schcuettudy, N. Y. 

To detcnaine the lunoant of earth BeecssATj to he n 
the " cuts " and " tills " of I'oHda, engineers take " crosE-si 
files," of tliB ground al right angles lo the lino of road, 
torvttla, and then calculiile by varioua methods, usually near uppnucinif 
tions, Ihe volninc included between each pair of tlioao en 
distances apart at which these cross-soclions am taken, aro determined 
the engineer accon3ing to the natiiro of the ground ; liis aim being 
thore shall not merely bo no nbrnpt change of height bctwooii each 
of these cross-sections, but that the sarfiico from one to the other aball 
VHifbrml^ ; gradually passing, for example, from q small to a great dcj 
of slope, or from a slope to the right into a alopo 10 iho left, wilhoat 
sadden variation at any one place. 

The surface fulfilling this condition, since it is eTorywhcra stra%lit 
some direction, is evidently a ruled atir/ace ; and since the 
are seldom parallel, it will bo a iBarped or twisted snr^e. 

Our engineers have been accustomed to consider llicso surfaces 
admitting of precise calculation, bnt only of a degree of appro: ' 
varying with the nearness of the eross-scclions. Tlie object of this 
is to examine the corrcctnosB of this asauniplion. It will thcrcrore 
two parts ; firstly, a discussion of the precise nature of the snrfoce ; 
secondly, an investigation of a formula applying lo it. 

I. What sort of a vmrped surface is tlie one in question ; Hiat is, what i 
node afgaiaation 7 

To determine this, we must eTcatoiue vhat the engineer means when Ii| 
says flial the ground " varies uniformly " from the place at which he stands 
to the plnco at which lie decides it wQl be proper to tako the next atom- 
section ; whether he means that the gronnd is straight lengthwise, ur straighl; 
crosswise — straight in the direction the road mns, or straight at right 
to that direction. 

Probably few engineers aflk themselves this question in so many 
but it would seem that the latter, or stralghlaets crossvisc, is tlie mor 
to bo what ia meant, for tbe reason that any deviation from straightnoss 
(hat direction, at right angles to the line along which wo look, is macli 
more easily seen than in the other direction. Wo can thoreforo much mora 
readily dofcrmine whelliei' the surface of the road is straight or cnrred from 
side to side than from end to end. In geometrical language the former 
surface (which wo wiil call Ko. 1) is generated by a straight lino resting 
on the two stiuight lines which join Ilie extremities of the two pruflles, 
and moving parallel to their planes, or perpendicular lo the aula of the 
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The latter surface (No. 2) is generated by a straight line resting on the 
two profiles, and moving parallel to the vertical plane which passes through 
the axis of the road. It also is a hyperbolic paraboloid, though a different 
one from the former. 

The French engineers adopt the latter hypothesis. We have seen, how- 
ever, that the former is the more probable gne. 

But fortunately the difference is really very slight; for a very small 
change in the latter hypothesis will make its result identical with that of 
the former. Conceive the straight line which rests on the two profiles to 
move on them in such a way as always to divide them proportionally. The 
surface thus generated (No. 3) is identical with No. 1. 

This last conception is also more probably correct than No. 2 — even if 
we suppose the engineer to consider longitudinal straightness — since he is 
more likely to extend his imagination from all parts of one profile to all 
parts of the other, than in lines perpendicular to the profile on which he 
stands. 

II. We shall therefore now proceed to investigate the content of a solid, 
bounded on one face by a warped surface, generated on the first hypothesis 
— the other faces being planes. 

We will take the case of an Excavation ; that of an embankment being 
the same mverted. 

We will begin by considering the sides of the excavation to be vertical ; 
and will afterwards discuss the more usual form. 

[The mathematical discussion is here omitted. The result of the integra- 
tion shows the required volume of the solid to be expressed by this simple 
and symmetrical formula : 

i [(* + ¥) (i' + ^) 4- (*' + ¥) W + A')]. 

In it Z is the length of the solid ; 6 and h' are the breadths of its two ends ; 
g and k the side depths at one end ; and ^ and h! those at the other end. 

It is next shown that the expression for the volume obtained by treating 
the solid as a prismoid can be transformed into the above formula.] 

We thus arrive at the practical conclusion that the familiar " Prismoidal 
formula " can he applied with perfect accuracy to such solids, having one of their 
faces a vxirped surface, generated as in our first, or third, hypothesis. 

The general adoption of these views would enable beginners to economize 
much time and labor, since they would no longer feel themselves under the 
necessity of taking their cross sections so near together that the ground 
between them should be approximately plane, but could take them as far 
apart as the ground "varied uniformly," no matter how much or how fer 
that might be. 

MOLECULAE AGGREGATION OF CRYSTALLINE SOLIDS. 

Robert Mallett, the well-known English physicist, in a recent publication, 
affirms that in the " molecular aggregation of crystalline solids, the crystals 
always arrange and group themselves with their principal axes in lines per- 
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>c tvuling or liealing surfaces 
n of Acwnoo of die bcul n-jru." Hq a^^aincE, lliut as a gun, in cooling, 
i^kMv IkM Aoot iho rentre uutward, in all directions, the panicles nirsJige 
it^^liliii ia ndiBl lines, ready lo bo BGpiuuted on the appUcation of a com- 
[■iMf 1 1*1 digbl fiJice, thus possessin); least strength in the direction where 
A b MOM samod. Ho illiuirac«u by the rullowing experiment, nbich might 
ta ti«dAf nicd : " IT a cylinder of lead, some four or five iacbes long, 
«f ■hoot the salne dxamutcr, be cast around a cylindrical bar of 
■a isch and ft half in diamcior, and considerably longer, the lead becoi 
npUtv amsolidstcd by the contact of cold tualuriul interiorly M Wi " 
HTMct,!', wilt have a tolerably homogcacoos structaro, and may be 
baUcu out, etc., n-jtbout cxhibiiiug any trace of cryKlullizatinn. But if one 
of the ends of tlra ccnlral bur be hoBted rcd'hot, and tinui be allowed Ibr the 
beM to l» conducted along into the interior of tlie lead, and thence conductad. 
oatnid In all directions litl tlie heat is nearly up to tlie metting point of 
hsad — say to about 550" Fahr. — and the leail be now sluirply struck nilb M 
bammer, the wEiolo moita will bo found to have a crystalline structure, all &o 
^^ piiocipal axes of tho long thin crystulu mdlatiDg regularly from tlie cenlrej 
and by a fetr blows from the huininer the muss will separate and full to 

, so complete arc the planes of separation." 

a, consc<^uoncO of this law, it is inferred that every nbrupt change 
tiie form of the oslorior of any casting, ia attended by an equally 
change in the arrangement of tlio crystals, accompanied with one ( 
planes of weakness in the mass. Ttie small cast iron cylinder oftbe 
dranllc press used in raising the tabes of tlie Britannia Bridge, foiled 
the immense pressure, until another form was substituted 
mora rounded ; and the theory laid down, and to a certain eslcnt establ 
by this writer, would seem to indicate that when angular forms 
fOhitely reqnircd in castings exposed to great strains, it might be e: 
to cast the parts in rounded forms, and then turn or plane them to ll 
TOquired. 

ILLUSTIIATIONS OF DRAINAGE. 
Mr. Trachzcl, in a recent lecture on drainage, before the London Society 
of Arts, illwitratcd his remarks by moans of a tin vexsel, fitted with two 
spouts. The bottom of the vessel represented what be termed the "water 
table," or the formation which prevented the water sinking lower, and the 
two aponts repnsEcntEd drains at different depths. Having iilled the vi 
with pebbles, lie poured in some water, which, descending ti 
lao out of the lower spout or drain. Stopping the lower spout, the n 
ran out of the upper drain. In the same manner, he said, water doscen 
through the soil as low as it could, and hence the importano 
ing. Water did not by instinct run into the drains, but saturated the e< 
and lo be carried away drains must bo made at a proper depth. 
feet drain would drain the land to the depth of two feet six incl 
while die root of wheat required a considerably greater depth, mnning b 
favorable situations to the depth of fbor loot, and aa deep, in fiict, a 





piftnl itwlf wns liigli. From wlinl lie had doapribcd, it would be a«ii that 
&e land must contain nn inimenso amonnt of water before the shttllow drain 
would operate. Where tlioro wero two eota of drains, one shullow and tha 
othor deep, the Bhallo"' dmns would bo useless except to inlrodace air into 
the Boil. It should, however, bo ohacircd that if the soil were sufficientlj 
deep, draiuB might be placed at too great a dtrpth. Since drainage had bo- 
come BO general, millers in many parts of tha conntiy complained of tbe 
want of water. Tbia was owing to the level of the water bi'ing bronght to » 
point at which it was naclesB to till the ponds. Draining one field, also, 
would hHTO the effect of draining tlie neighboring land, and if there wore k . 
large area of the same kind of land, gravelly soil, for instance, one lurgs 
drain would suffice to dniin the land for twenty mllea round. The dietoDca 
at which drains should bo made, muit depend upon the nature of the soil. 
If tlio soil were lowo and grnvellj, they miglit make the drains aa fur apart 
8S thof cbose ; but iftbe land were stiff aod cIobc, then ihey should make 
the drains as near togctlter as tliey could afford. 
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THEOKY OF MIST. 



A paper has recently been presented lo tlio French Academy by the Abbo 
lEiulland, which denies the troth of the Tcaicnhir vapor theory eoncerning 
clouds, ond contends that the phenomenon in qucsrion depends on mmnia 
tlivisions. As gold, when beaten into leaf, falls slowly, so the more ihe sur- 
fiices of water ore incieascd, tlie more slowly will the water fall. TliB resist- 
ance of air to a drop divided into a thousand parts, is a thousand times 
greater thou lo a single drop. Hence clouds are borne up by the friction of the 
atmosphere. That clouds should consist of vosicalar vapor is, in the abbe's 
opinion, simply imposaihle ; for if it were vesicular, it would be condensed ; 
and if air were contained within the vesicles, the viscosity of the Iiusk or shell 
woald have to be Bomething very different from that of water. 

M. de Tessan, an eminent French meteorologist, has also published con- 
clusions to the same effect. 

ESTIIIATION OF srECIFlC OKATTTY. 

M.M. Vogel and Eeisehnner recommend the use of a flask with a flat- 
tened hulb for tbe purpose of estimating the speciHc gravity of liquids that 
are much affected by change of temperature. With snrh a Bask the cqoaii- 
zation of temperature is efl^cted with mnch greater facility than in a. flask 
of the ordinary form. This Husk is filled and emptied hy means of a pipetto 
of equal capacity, with a long thin beak. The nock of the flask is graduated, 
each division representing a known fraction of the volume of the flask. By 
means it is not requisite to remora any liquid from the flask by filter 
I paper. In order to derive full advantage from the shape of the flask, it it 
sary, on account of the nnccrtainty of reading off, tliat the neck of tlie 
should be very narrow, otherwise the advant^o in observing the tcm- 
I peratoro is lost, especially in the case of linuicls, whose oxpaosion is 
widely different froni that of water. 
23 
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At the Montreal meeting of the Americnn Associotioii, FroTouor Hnarf 
preeeated ft paper entitled, " Some I'lienomena of Ice." 

In the commeaccmeDt be stated, that if 4uiythm«f strangoor 
in anj port of the countr}', the Smithsonian Ing^tntioawof quite surelo bear 
of it, and in thia waj mora quesliona were propounded to its ofBcera than 
wiie men could alwajs answer. A yeitr ago lost wintor, on a rcrj culd da/, 
a countrjman called upon him and stated that ho had come twenty milea to 
shoivhim something which he thought vciy extraordinary. The article was 
a common tin milk-pan filled with frozen water. On the top of the iee, ris- 
ing in its centra, was a strange formation, created without apparent cannj, 
coDsiHting of a cryetal of ice protruding in a diraction oblique to the general 
surface, in shape something like an isosceles triangle, with its sides slightly 
curreil and corrugated, and its centre holh>w. The countiymon stated that 
tlie pan of water had stood in a cold entry way over night, wh^re it had not 
been distntbcd or agitated in freezing, and he desired to know what hod 
caosed it to assume this remarkable form, shooting out a pyramid from its 

Professor Henry was unable at the time to answer satisfactorily, but hod 
ft drawing made of the object, and laid it aside for future invcstigaUon. 
Last winter ho received another communication, making iuquiries in relation 
to extraordinary workings of ice and tlie ground which took place at that 
time. Refiecdng upon the latter phenomenon, an explanaUon of the milk- 
pan curiosity also occurred to him. It was welt known that, in the process 
of the solidiScation of meltod metals, and the freezing of water, the crystals 
are produced in the diroclion of the surface from which the beat escapes. In 
the fn^ziug of the water in a vessel of the milk-pan shape, the ctystals tan 
across in nearly horizontal lines, crossing each other at on angle of sixty de- 
grees. The water freezing first from the sides and bottom of the vessel, left 
in the contro and top a triangular space, which the yet unfrozen bnt still ex- 
panding water found too small for it. This unfrozen water was forced up 
by hydrostatic pressure, above the frozen surface sarroQUding it, and held by 
capillary attraction in this position, until its edges become b ring, or rather 
a corrugated bale section of the future triangular pymmid. When thit be- 
came frozen, the process of solidifying, still progressing below, continued to 
force np die water, until another and another section was raised, and the 
column endrely completed. 

Water in the act of congealing expands; bnt after it has once been frozen 
into ice, it follows the law of all solids, contracting with cold and expanding 
with heat. Indeed it has been proven to shrink even more than any other 
solid. Tins explains iho cracking of ice on the lakes, with loud explosions, 
in very cold weather — the ice shrinking and parting. The cracks alwayl 
occur in the place of least resistance, as, for instance, in the narrowest part 
of the body of water frozen over. The professor stated further, that the 
crystals formed on the surface of lai^ bodies of water in the process of -M 
freezing wen nearly perpDodicutor, the coating smrfrico being that exposed HT 
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iho cold winds. Thin was easny locn as tlia ite ilecnjtd froni exposure M I 
tho son or south wind, when it broatfl to pieces all small columns, tho crjg- 1 
tals separating each from the otiier. When ice shrints and cracks, tba 1 
edges fall down upon the water, foreing the latter ap between (hem. Thii I 
wnter, in /reeling, expands, and then finds the iissuro too small to 
niodato its increased bulk, — the consequonco of which is, that a ridge i» I 
Ihrown up. The same effect is increased by the suhsequent expansion con- 
sequent on the ocenrreneo of warm weather, ctushing die newlj-fonned iW 
to heaps OT mounda, 

ON THE PLAHTICITY OF ICE. 

Mr. James Thomson, in a paper on the above Eubject before tbe British 
Association, Dublin, commenced bj slating that lo Professor James Forbo* 
is to be attributed the diacaverj that the motiaa of glaciers down theft 
TiileyB depends on a pkalic or viscous quality of the ice. He (Mr, Thom- 
son) had formed a theory to explain the naluro of this plasticity, and iha 
manner in which it originalea. Ho had been led lo hia apcculations on this 
snbject from a prcviona theoretical dednction at which ho hod arrired, 
namely, that tho freezing pmnl of wntcr, or the melting point of ice, mnsl 
vary with the pressure to which the MTilcr or tho iee is subjected, tho tempo- 
Tatuie of the freezing point being lowered us the pressure is increased. His 
Aeory on (bax matter led to tiic conclusion that tho lowering of the freezing 
pcMDt for ope additional atmosphere of pressure must be 000*5° centigrade 
and that the lowering of the fn:eiing point corresponding to other pressure! 
must be proportional to tho additional presstire above one atmosphere. Thd 
phenomena which he thus predicted, in anticipation of direct obsemttioni; 
were oAerwards fully establiebed by experiments made by his brother. Prod 
'Williant Thomson, «f wiiich an account was pnblished in the " Prorcedlngt 
of Ae !Royal Socieiy of Edinbuigh for Poh. 1850." Having thus laid down" 
as a basis the principle of tiic lowering of the freezing point of water by 
I preesure, Mr. Thomson proceeded to offer his explanation, derived &om it, 
of die plasttdty of ico at the freezing point, as follows : Kto a mass of iee at 
0° centigrade, which maybe supposed, for the present, to bo slightly porous, 
Bad to contain small qoantitica of liquid water diffused through its substance, 
forces tending to change its form he applied, whatever portions of it mof 
theraby bo subjoctcd to compression will instantly hare their melting point 
lowered so as to bo helow their existing tDraperatnro of 0° centigrada. 
Melting of those portions will therefore set in throughout their substance 
and this will he accompanied by a fall of temperature in them, on account 
of the cold evolred in the liquefaction. The liquefied portions being sub- 
jected to squeczmg of tho comproaacd mass in which they originate, will 
ipread themselves out through the pores of the general mass, by dispersios 
from the regions of greatest to those of least fluid pressure. Thus, the flui^ 
pressure is relieved in those portions in wUch the compression and liqae- 
faetion of tho ice had set in, accompanied by tho towering of temperature. 
On tho removal of tliis cause of liquidity, the fluid pressnce, namely, tba 
, Cold, which bod been evolved in the compressed ports of tbe ice and 
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tttetM the water agaiii in new po^iiioni, and iitut a change of Tonn, or plB»>l 
lie yielding of the ma^s of i™ lo ihe applied pretsurts, has occaned. TI 
newlf-fonncil ice is al Grsi fie« from ihe aicix oTtlie applied forces, but tl 
yielding o( one part alwara leaver eome other pan exposed to the presm 
and that part, in iu turn, melld and fitUi in lemperanire ; and, on the wba 
a continaal succesuon goes on, of pie^ures being applied to paiticniar pa 
' — liquefaction occnrring in those paiXi aecompinied by evolntion of eold^ 
diiperaion of the water so produced in Each directions as will rctiere its pi 
Bore, and re-congeUlion, by tbo cold previonsly evolved, of iho water on It^ J 
being relieved from this pressure. The cycle of operatiooa then bi^ns a) 
for the pans re-congealed, after having been melted, tnnsl, in Ibdr ti 
tbrou^ the yieldio); of other parti, leeeire prcesorcs from the applied fo 
tbcn^by to be again liqueSed, and to proceed through sacces^ivc operatioa 
as before. The saceeasion of these proeesscs most coatinoc as long as d 
external (ortKs tending to change irf form remain applied to the n 
porous ice permeated bv minnle qnantitics of liquid water. The ice 
Ehown to be incapable of opposing a permanent resistance to the pressur 
and to be sabjcctcd lo gradnal changes of form while they act on it ; 
other n-ords, it has been shown to be possessed of the qnnlity of plas 
In the foregoing, I have supposed the ice under consideration tc 
and 10 eODtain Email quanlitiesof liquid water diffused through its subEtanee. 
Porosity and permeation by liqnid water ore general 1/ nuderstood, Jh)m Aa 
results of observations, and from numerous other reasons, to be noitnal cod- 
ditions of Racier ice. It is not, however, neeessary for (he pniposes of mj 
explanation of the plasticity of ice hC the freezing point, that the ka 
should be, at the outset, in this condition ; for, even if wo commonee willi 
(he ctHisi deration of a mass of ice perfectly free from porosity, and free fonn 
particles of liqnid water dilfuscd through its sabatance, and if we saf^NHS 
it to ba kept in an atmosphere at or above 0° centigrade, then, as soon as 
piesanre is applied to it, pores occupied by liquid water must instantly be 
formed in the compressed ports, in accordance with tiic fundanjcntal piin- 
tdple of the explanation which I have proposed — the lowering, namely, of 
the Treating or melting point by pressure, and the cognate fiict, that ice can- 
not eiiat at 0° centigrade under a pressare exceeding that of the atmoft- 
pharo. I would further wish to make it distinctly imderstood, that no port 
of the ice, even if aoppoacd at the ontsot to ha solid, or free from porosity, 
can resist being permeated by the water squeezed ngunst it Irxjm such parts 
as may be directly subjected to the prossuro ; because, the vciy fact of that 
water being forced against any ponions of the ice supposed to be solid, will 
instantly subject them lo pressure, and lo will cause melting lo set in 
throughout thciranbstanco.thereby reducing them immediately to theponnu 
condition. Thus it is a matter of indifference, d9 to whether wo commenoo 
with the supposition of amass of porous or of solid ice. Mr. Thomson tl; 
refeired to an experiment made by Prof. Chlislie, late Secretary to d 
Boyal Soeioty, showing the plasticity of ice in small hand epocimcns, a 
experiments by Prof. Tyndall to the same effect, a 
Tcry interesting on account of tlio striking -^vay in which Ihcy exhibit tl 
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phenomena. He also stated that another very important quality of ice was 
brought forward by Faraday in 1850. It was tliat two pieces of moist ice 
will consolidate into one on being laid in contact with one another, even in 
hot weather. The theory he had just propounded, he said, afforded a clear 
explanation of this fact as follows : The two pieces of ice, on being pressed 
together at their point of contact, will at that place, in virtue of the pressure, 
be in part liquefied and reduced in temperature, and the cold eyolved in their 
liquefaction will cause some of the liquid film intervening between the two 
masses to freeze. It is thus evident, he added, that by continued pressure 
fragmentary masses of ice may be moulded into a continuous mass ; and a 
sufficient reason is afforded for the reunion, found to occur in glaciers, of the 
fragments resulting from an ice cascade, and for the mending of the crevas- 
ses or deep fissures which, result occasionally from their motion along their 
uneven beds. 

23* 




The following- very rcmdckiihlo and Eiiggcstivc paper, by Dr. J. 
Draper, of New York, is published in the Fbilosophiciil Mngnzino, 
Novembor, 1857: — 

No one who Kbb used a tilhanometcr* can have failed to have noticed 
dietorbing olfevts of mionta quaDlities of exCraneoua gases, mingled y 
chlorine, on photo-i:heniicat induction. Mj attention has been directed 
that subject in jta more general aspect; imd X will ingenuously eonfeu tlut 
have made several atlcmptB at the transmutation of inelals, on Ilie principle' 
of compelling tbem, bj tbo aid of solar light, to be disengaged from ■ 
of combination in the midst of resisting or disturbing media. 

The following is a description of one of these alchemical nltcmpta. 
the focBS of abuming lens, twelve inches in diameter, was phiced a gli 
flask, two inciics in diameter, containing nitric acid, diluted 
volume of water. Into tbo nitric acid wccc poured alternately amoll qt 
tities of a solution of nitrato tif silver and of bydrochloric acid, tlie objc 
being to cause tbe chloride of silver to form in a minnlely divided state, «t 
as to produce a milky liquid, into the interior of which iho brilliant cos- 
Tcrgont cone of light might pass, and the corrcnta generated in the flask b;' 
the heat, might drift all the chloride successively thruugh the light. The 
chloride, if olhemiae exposed lo the sun, merely blackens upon iho snr&ce, 
the interior parts unilct^oing no change ; tliia difficulty I hoped, therefore, 
to avoid. The burning glass promptly hringa on a decomposition of tho 
salt, evolving on tho one hand chlorine, and disengaging n mclal 
other. In one experiment the exposure lasted from 11 A. M, to 1 V. M. 
was, therefore, equal to a continuouB mid-day sun of sevcnty- 
Tho metal wai disengaged very well. But what is it? It canno 
siuco nitric acid has no action npon it. It hnmishes in an agate mortar, bnt 
its reflection is not like the leflection of silver; it is yellower. The %tit 
must therefore have so transmuted the original silver as to enable ~ 
in the presence of nitric acid. In IB3T I puhliehed some experiments 
the »atnrB of this decomposition, in the Journal of the Franklin loetitulo.. 

Though this e:(pcrimtnt, and several modiflcalions of it, ivljicli 1 migl 
relate, fiiil lo establish any permanent change in the metal under trial, in 
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sense of an actual transmutation, it does not follow that wo should despair 
of a final success. It is not likely that nature has made fifty elementary- sub' 
stances of a metallic form, many of them so closely resemblinpj one another 
as to bo with difficulty distinguished ; moreover, chlorine and other elemen- 
tary substances can be changed by the influence of sun-light in some respects 
permanently ; and if silver has not thus far been transmuted into a more 
noble metal, as platinum and gold, it has at all events been transmuted into 
something which is not silver. Those who will reflect a little on the matter 
cannot fail to observe that the sun-rays possess many of the powers once 
fabulously imputed to the powder of projection and the philosopher's stone. 

DIFFERENT CONDITIONS OF SULPHUR. 

Among the chemical researches in France during the last few months, wo 
would refer to those of Berthelot on sulphur, the allotropic states of which 
element have a{^>eared to be numerous and varied. Berthelot reduces all to 
two principal states, viz., that of octahedral sulphur, soluble in sulphuret of 
carbon, and that of amorphous sulphur, insoluble in this sulphuret. The 
former he calls dectro-negative sulphur, for it acts always as a supporter of 
combustion, and separates from compounds in which it plays an electro-nega- 
tive part (as SH, S'C). The insoluble sulphur, on the contrary, is combus- 
tible or electro-positive, and separates from compounds in which it plays an 
electro-positive part (SO*, SO', S*0', S'O*). Under a similar relation, 
Berthelot brings with reason the allotropic states of selenium and phospho- 
rus, which have, as is known, each a state soluble and insoluble in sul- 
phuret of carbon. The two conditions of oxygen, ozone and ordinary oxy- 
gen, are to be considered as dependent on different electrical states, the 
ozone electro-negative, and ordinary oxygen electro-positive. 

Now that the true principle has been indicated, it will be easy to find anal- 
ogous facts, for it is one that will prove to be fertile in its applications. — 
Silliman's Journal, 

SULPHURIUM. 

Mr. Joseph Jones, of England, announces that he has discovered the per- 
fect metal sulphurium, which is of the same class as arsenium, silver, 
aluminum, &c. Oxide of sulphurium is the refuse of the manufacture of 
sulphuric acid, or brimstone, and has no commercial value, persons being 
paid for carting it away. In its refuse condition it has almost the specific 
gravity of Iron, and the atoms are very fine, malleable, ductile, &c. 

CRYSTALLINE FORM OF SELENIUM, IODINE AND PHOSPHORUS. 

Mitscherlich finds that the form of selenium crystallized from bisulphide 
of carbon is an oblique rhombic prism. At 1 16 deg. F., bisulphide of carbon 
dissolves 0"1 per cent, of selenium, and at 52 deg. F., it dissolves 0-016. The 
solciiium'separates, on cooling the solution, as thin transparent red laminss 
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with mniidernble Inatre, and as granules that aro so dBrk-colored as lo 
pear almost black. When boated (o 212 deg. F., with water, the crystals 
not altered in their charoctets, bot wlien gradually heated lo 302 deg. 
they become almost black, and are then qnito itisoluble in bisulphide of ■ 
bon. When the altered FiyEtals are melted, and the moss cooled rapidly, 
again dissolves completely in hisnlphide of carbon. The density of 
crj-stdls before being healed wbb 4'4S or 4-509 at 59 dcg. F., after " 
healed it vas 4-T. The densrlj of scletdam cij-stallized from a solntion 
sciottido of sodinm was from 4760 to 4788 at 59 deg. F, 

It appears that the scleninm cryatallized from selenide of sodii 
granular crystalline selenium aro identical, and essentially ditTcrent from iht 
crystallized fripm bisnlphate of carbon. In tbts respect selcniDm is analo- 
gous 10 sulphur, which also exists in two isomeric states, but selenium 
mnch greater stability io its isomeric stales. 

The nysials of iodine obtained in vaiious waya have always the 
form, and do not present any of the peculiarilics obacircd in sQlphi 
aelcnium, and phoEpIioms. The crystal form is a, rhombic ociobedron. 

The crystal form of phosphorus is a regular dodecahedron. 

Voiy fine crystals of phosphorus may bo obtained by exposing pht 
nis to Bunllght in a tube either exhausted, or filled with a gas which c 
oxidize it. Professor Milschci^ich slatca that ho has never observed 
emission of light from phosphoroB during volatilization when oxidLdng 
stances were excluded, so that the omission of light would 
tially connected with oxidation. The nystols of subUmcd pboephoroa boos 
acquire a red color in SDulight, without alteration of form, but generally it il 
only the outside thai is altered, and the change does not consist in die pro- 
dHclion of ihe isomoiic phosphorus described by Schratter. *| 
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OS THE FORM OF CAEBON, EKOWH AS " GAS CAKBON." ^ 

At a recent meeting of the American Academy, Dr. A. A. Hayes pre- 
sented the following paper, on the form of carbon deposed in retorts asei. 
for decomposing coal. 

" This form of carbon has been supposed lo result from the decomposition, 
of oleflant gas by heat ; olcliant gas being one of the products of coal de- 
composition, under certain conditions, olefiant gas is represented by C*H*, 
the equivalent being four volumes, and when it is exposed lo a temperature 
aboie redness it deposits carbon in considerable quantity. If exposure and 
heat be continued, the final result is carbon, as a precipitate, and hydrogen aa 
B gas, free from carbon. 

" To render probable the supposition of oleliant gas being the sonrce of 
the gas carbon, it has been generally stated that this bicarburet loses tn 
its four proportions of carbon by heat, and becomes converted into n 
gas, or light carbnrot of hydrogen, the formula of which is CH* ; and 
the daflnitenoBs of an exact result ia presented. 

" In iho mnnufnctara of Ras for lighting, an increased temperainra ii 
retort diminishes the illuminating power of the gas, and hence it has 
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Msnmcd that tho illuiniiiDting eSbct of tlia gas Is diminished hy a. loss of ihe 
caiiian containod in the olDtiant gas, to which a, loi^ pnrt of the Ught-gi' 
iag; qaality has boen attribatcd. It bccotncs an intereBling point in general 
chemical science, to loam how far tlic facta giuned by obsarvation and CX' 
jiORiaBnt will sust^n these assumptions which have been hold in relation to 
the BOnrco of gas-carbon as abore alluded to, and to inquire into its connec- 
tions more particnlorlj. Gas carbon, in its difficult combnstibility under a 
current of heated air, its relation to nitratoa of tho alkolioa and Eulphurie 
acid, must he classed with the carbon fontid in cmde iron, and called 
graphitic carbon, or carbon in an allotropic state. It differs as much from 
lampblack and charcoal as tlicse do from diamond, and in the artificial pro' 
dnction of it, in all the cases hitherto observed, it has a certain relation to 
ropors. The fine specimens obtained when molten iron passes over moist 
earth, the nieialUc-liko glazing of coke, and tlie lustrous lesittoes of animal 
decomposition hy heat, in presence of vapors, ore all instances of tho uxiat- 
iog cunncction between rapora and this allotropic carbon. 

" Taking a snito of spociinons, iho microscopo coablcs ua to see, in tho 
corty stages of dcpoairion, that every part is vcsicnlar; that raammillarj 
forms lesnlt from the aggregation of the Tesidos ; and, pnrsuing these ol>- 
servationa, we often Hod tho broken vesicles flUing vacant spaces between 
those more perfect, and a. consolidalion teeolting from this arrungemont. 
Whoro pendent pttrB exist, their sections show a perfectly regular biullting 
up from layers of enblimate, each layer being composed of vesicles, moro et 
less broken ; the thin dicll of each exhibiting the Bupcrposition of luyon 
whieh belongs to hubbies. The examination of hundreds of speciiocns will 
not show any departure from this character of a snblinmte, proiluced eilhev 
from its own vapor, or when transported by another kind of vapor. Wo 
find also that those coal carho-hydrogcns wliich afford most vapors are those 
which leave in their decomposilioJt tnoat allotropic carbon ; the natural bitli- 
meoi affinding the most remarkable and convincing resultB in this way. 

" As the mechanical stale of tho gaa carbon, clearly shown under the 
microscope, as wcU as to the noassisted eye, is that of a solid left from a 
transporting vapor, obaervaliou indicates tliat it has been thus formed in the 
very compound atmosphere leeulting from cool decomposition. It is a fact 
of chcmicul science, that oledant gas, when heated, deposits carbon, and the 
fact can be easily demonstrated. But it is a remarkable feature in this de- 
composition, that the gas deposits its cin-bon in the form of lampblack, and. 
* the ntmost reach of the means of control will not produce an aggregation 
'of particles resembling charcoal. In high or comparatively low tempera>^ 
tores, the deposition netw hat ike stale of oMolropic carion, and, chemicollji 
ipeaking, IherE is no euidenee tlKatliia Jbna of airboa can remit from liefiantgea 
c&anga. If, however, vapors of bitumen am mixed with tho olofiant gas, 
fllese vapon suffer decomposition by heat, and we easily obtain in the mix- 
ture voaicnlor brilliant carbon in tlia allotropic state of gas carbon; while 
ihe vapors solely much more readily afford this substance, in form and comr 
position closely resembling gas carbon. 

" The subject, as I have siuiljcd ii, appcnrej to possess 
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tion with iho new facts wliidi M. IL St. Cloiro Dovillc has lately pi 
rospuctiiig tlie grapliilic fonn of Silicou, Borun, &c., in which a n 
of ronditkiQa of production is essontiol to tha effect b 
geological theoty, the formBlion of anlhrodlic carbon in 
gmphita, with tiie gradatioiia hack to aatliracita, in another, hai hardly bi 
explainod ; but if we are allowed to take IJib allolropic bI 
distineliro churacter of that carbon, which has been Eublimed, t 
agency of its own, or mora likely & foreign vapor, then the o 
theae forma of carbon ceases to be anomalouB, and accords willi the c 
stances under which many rooks have been produced. Craphite, graph 
carbon, graphitic oxide of iron, and, in general, gnblimates c 
vesicular forms prescntiog laminse, under this view bceonie a class of it 
which owe iheir forma to the transporting power of vapora in 

" Anotber point observed iu the decomposition of ole&ant g 
notice. It is stated in most treatises on chemistry, and adopted na a mattm 
of belief in tlia gas manufacture, that olefiant gas, when holed, deposit) 
two of its four proportions of carbon, and, withont change of volume, be- 
comes marsli gas. It is barely possible, as an accidental circamstuieo, thb 
proportion of carbon might be deposited, but it would take place, not aa an 
experimental, but as a diance result. Wben olcSant gas is passed throu^ 
ignited quartz, glass, or iron-turnings, it deposits carbon, which ka» no drfi- 
nile rdaliou lo the compoiilioa of the gas, a mixed gas being left, containing 
olefiant marsh gas and hydrogen. If the gas is repassed, tho carbon may 
be nearly all abstracted, the marsh gas suffering decomposition. 

" The conditions of defiant gas heated ia the products of coal decompo- 
Hilioti are not sttch as to lead lo a breaking np of its carbon mrangement, for 
thera are many reasons for tho statement, that this bicarbnrct is itself tiu) 
result of change iu the vapor of pamfBno and other hydrocnrbons of tho oHy 
characters. 

" It seems, therefore, a correct deduolion from observation and experi- 
ment, that gas carbon is not produced from olcfianl gas by deposition, but 
is a product of changes cansed. by heat in vapors of hydrocarbons, and 
that tliis allotropic carbon, in other coses, forms in iho presence of vapoti, 
which can transport carbon ia tho yGsiculor slate." 



OX TIIE EXISTENCE OF SILVER IN BEA-VTATER. 

MM. Malaguti, Dnrocher and Sarieand, French chcmisls, some j 
detected and estimated tho amonnl of silvor in et ~ 

s existence and obtained it hy passing sulphuretted hydro] 
through largo qnantities of water, and also by fusiag tho salts o" 
evaporation with litha^e and subseiguent cnpcUatioa. 

Affiording to the results obtained, a cubic mile of sea-water n 
mated to contain iJin pounds and Ihree-qnartcrs of silver. Analyses by tb 
same chemists, of marine plants, gave conlirmatory tesulu. The silve 
)eing present in larger quan 
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deeompOBed hy metallic cop]icr, chlorido of copper being formed and silver 
predpilnted, it appoarocl to Mr. Fiirfcrick Field, an Englisli phemist, resident 
ia Chili, bighlj prnbabla that the copper and iho joUow metal (Muntz'g) 
nscd ia sheathing die liullsof veattels, must, uftcrlong exposure lo Bcn-nater, 
contain mom silver tban thev did before baring bcea exposed to its action, 
by docompoeing chloride of silTcr iti tlicir passage through llio Boa, Mid do- 
positing Iho metal on their flnrfaeCB. He Boon had no opportnoity of testing 
tlie cOirectnesB of liia sarmisu. The Ana Guimaraeas, a lajge vessel under 
tha Chilian flag, was lyaled down lo bo repaired near Coqnimbo, where Mr. 
Field reiiidei), and a, fev oanccs of yellow-metal sboalhing &om her bottom 
were obtained for analysis. The investigation was ialerestiiig, as the metal 
had been on for more than seven years (an unusually loug period), and tLB 
ship had been trading np and down ibe Padfic Ocean all that time. The 
metal, upon exDminatioa, was found to be exceedingly brittle, and could be 
broken between the fingers with great case. Five thoasand grains wcra 
dissolved in pure nitric acid and the solution diluted; a few drops of dydro- 
uhloric acid were added and the precipitate allowed to subside for limxi days, 
A large quantity of white insoluble matter lud collected by that lime at tho 
bottom of tho beaker. This was filtered off, dried, and fused wilb one hon- 
dnd K'^ins pure litharge, and suitable proportions of tiitartrale of potash 
•od carbonate of soda, the ashes of the filter being also added. The nisutt- 
log button of lead was subsequently cupelled, and yielded S'Ol grains silver, 
er I lb. I oz. 2 dwt. 15 gr., troy, per ton. This very largo qnnnlity could 
baldly be tapposcd lo have existed in the oripnol metal, as the value of tlie 
mlvar would bo well worth tho extraction. It is lo bo regretted that none of 
the orig^al sheathing had been preserved, bat a sample of ordinary yellow 
uielid, yielded only IS dwC. to the ton. 

A short time aner, however, the captain of a brig, which liod jnst arrived in 
the Fudfic from Enj^land, gave lo Mr. Field a piece of Muntz's yellow metal 
from his cabin, from the same lot with which the brig was sheathed, but 
which hod never boon in contact with salt water, and also a Email portion from 
the hnll of tho ship, after it had been on nearly throe years. Tho expcri- 
inente were petfonnod as before, and the rcsnlls wore very striking : — 



I 



C.Tt. 



. .400 -^ am 



I That which bad been exposed lo the sea having nearly eiglit limes as much 

' silver as the original sample. 

Many other specimens were CKamined of metals from iho bottoms of ships, 
and of pieces which are always kept onboard in case of need, and it was in- 
Tariablj foand that the fanner contained more silver than tho latter. For 
instance, a piece from tho hall of (ho Bcrt^ann, gave 5 ox. 16 dwt. 18 gr. 
per ton, while that from tho cabin j-ioldcd 4 oz. 6 dwt, 12 gr. Two hundred 
grains from a piece from tho hull of Iho Parga gave -072 gr., and o piece of 
fi^h metot '050 gr.; wbilo from the Grosmere, only coppered a few months, 
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GIO tT- Irom tbo bull gare "O'S gr., and from Ibo rabin -072 
differcno) jmlccd. 

Il win tw obsen-cd that ibc amoanc of siWer in the above BperimenB ot 
&ecb metal a vcij higb, nni! it is probable Ihat most of these are merely 
ibe n-TolliDg of masses of metal melted down from die old Ehcathing, and 
hare derived the greater part of their silver from iho tea on ~ 
It is well known that [he copper osed in the Buumfactnrc of }-cllow metali 
very pare, containing 2 or 3 dwis. of silver per ton, fn^queIlIl}' nd 
and ulver is vcrv seldom associated with the other codsliluent, zii 

To arrive at more renain reunite, Sir. Field has gninnlaiod 
pure copper, and reserving a portion in glass, has suspended the remninder 
(abont ten onnces), in a. wooden box perforated on all sides, a few feel under 
the BDcTacc of die FaoiGc Ocean. When oceaaioa oWeci, the box is lowed bf 
a tine at tbe stem of a vessel whieh ia trading up and down the coast 
ChilL The rcsnit of this cxperimcol, when obtained, is to be forwaided 
the London Clismical Sodely. 

M. I^sc, of London, as the tesolt of experiment, aseribos tlie bcaudl 
bine color of ihc IVIcdifertaoeon Sen. la an lunmonencal salt of copper, 
the greenness of other seas to chloride of copper. His experiments were 
performed between the porta of Marseilles, on the French Meditcrmnenn 
coast, and Kice, in Sardinia. A liag of nails and scrap-iron was suspended 
at the side of tbe steamer which plies between Ibcse places, and adet the lirst 
voynge (about twelve hoars), copper was indicated to be jirescnt on tlie iron. 
Four separate voyages, however, were made bcforo the hag of iron was 
removed lo tbo laboratory; then the qnantity of copper wj 
great that mneh surprise Wad shown that the pn^scncc of tl 
been previoujly discovered, espoeially ivlii^n Iho anion 
ship's bottoms has lon^ been known. 
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OS S03IF. PHESOMENA tSCOSKECTIOX TVITH MOLTEN SUBSTANCES. 

Mr, J, Nasmyth, in introdtieing a paper on the above sabjeet, to the atten- 
tion of Ihe British Association, staled that his object in. so doing was to direct 
the attention of si:icntific men 10 a class of phenomena which although in 
their main features may bo familiar to practical men, yet appeared to hBvo 
escaped tho attention of those who were more engaged in Bcieniific re- 
search. The great fact which he desired to call attention lo is comprised in 
the following general proposition, — namely, Ihnt all snlBtnnccs in a molto^ _ 
condition are speeifieallj heavier than the samo snbatancea in an unmolQ^ 
state. Hitherto water has been supposed to bo a singulBr and spedal excfl 
tion to (he ordinary low, — namely, that as substances were elcratcd t 
temperatui'o tlicy bcf otne specifically lighter, that is to say, water at tempet^ 
atnio 32 dcg., on being heated, does, on its progress towards tEmperatnro 
40 deg., become more dense and specifically heavier until it reaches 40 deg,, 
after whidi, if wo continue to elcvnto the temperature, its density progres- 
sircly decreases. From iho facts which Mr. Na.'jmytb brought forward, il 
appears that water is not a epp'''"' ""d singular exception in this respect, hi 
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&Bt, on tho contrnrj-, t)is phcnomt^nnn 
{when near tha point of solidification) is 
whieh wo aro ut nil familiar in a molten Btato, bo < 
iDjth felt himaolf wnrrantyii in propounding, as 
before BtalBil, — nnmelj, lliat in every iustuneo in 
Gxi^teni^Q bo finds tliut a molten BuMtKnco is luo 
heavier, ihao tiio samu anbatttnee in its unmolten st; 
tMa that if WB throw a piece of Eoliil lead into a pot 



iQtCrcly so, thatMr. Nafl- \ 
B, gcnorol law, the on 
which he has tested il 
rre dense, or spocificall;- 
ute. It ia on accoant of 
melted load, tlio solid, 



or unmolton metal, will float in the fluid, or molten metal. Mr. Nasmyth 
stated, that he foand that this fact of the floacing of ihu nnmallon snbslanca 
in Iho molten holds true with ororj Eubetance on wliich he has tCEled tho ex- 
istence of the phenomenon in qacstion. As, fur instance, in tlio case of lead, 
silver, copper, iron, linr, tin, antimonj, blsmnth, glass, pitch, roein, wax, 
tallow, &c. ; and that the same is the cose with respect to alloys of metals 
. and mixtures of any of the above-named snbstanccs. Abo, that the normal 
' condition as to density is resumed in most subslanecs a litde on tho molten 
' Bide of BoUdificallon, and in a. fiiw cases the resumption of the normal con- 
dition oecniE during tho act of sotidificalion. He aino stated that, from 
experiments which be had made, ho had tcason to believo that hy beating 
molten roetala up to a temperature far beyond tlicir melting; point, the point 
of mBKimam density was, ns in the case of water at 40 deg. abont to be 
id; and that at snch Teiy elevated temperatures tlie normal etale, oa 



temperature, was also resumed, 
this point with snch certainty as 
Mr, Nasmylh concluded, 
idered this to be a subject well 



regards reduction of density by 
but that as yet he has not been at 
to warrant him to allude further 
his ebservations by stating, that 

worlliyof the attention of geologists, who might find in it a key to the expla- 
nation of many eruptive or upheaving phenomena which Ibe earth's crust, and 
especially that of the moon, present, — namely, that on the poiat of solidiS- 
cation molten mineral aubatancea then bcneatii the solid cniat of tho earth 
must, in accordance with the above-stated law, cspand, and tend to elevate 
or burst up tho solid cmst, — and alao OKpresa upwards, through llio so 
cracked surface, streams more or less fluid of those mineral substances which 
WB know must hove been originally in a molten condition. Mr. Hosmyth 
stated, that the aspect of tho Innor surface, as revealed 10 na by powcrfiil tel- 
escopes, ^ipeorcd to him to yield mo&t striking confirmation of the above 
TOmaik. Be concluded by expressing a hope, that the facts which he hod 
brought forward might receive the careful attention of scientiflc men, wliic^ 
their important bearing on the phenomena in question appeared to him to j I 
entitle them lo. 
A gentleman ia tlio section asked Mr. Nasmyth whether tha &cls well 
' inown to chemists, that cast iron, and one or two otiier metals, in tho Oct of 
I solidifying enlarged eo as to fill oat sharply tho minute parts of the mould — 
I which was indeed the property on which their great use chiefly depended — 
TOro not at variance with his general principle. Mr. Nasmyth replied, that, 
10 far irom that, tlicy were the moit striking examples of its application. 
21 
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M. DetiUo has lately pQliIishcd soma 
tabJMl \rliich ii now attracliiig so iau[:h utteation in France and Gormaajr.J 
tbe prupunuioD of the ruret metals. DctIUq ii of opinion tliat the best m ' 
of preparaiion ronsUia in i^iting the oxido with carbon, taking a 
plor ui cxi-c^ oT oxide II is however an indispensaJrfo precnution 1o ftuK 
the iDclal inacmciblc of lime or magticsiiL. Cnuublesofcla}', porcehun,& 
. ure like borax paitialljr reduced by many metuld und even by pioti 
!^Iii?Oil prodnred roasiderably inoensci ihe hordncEa and foEibilitj of 
nclol. In a crndbic of lime the oxido of chroi 
is alBoriicd by the lime, forming a ehromito or manganilo wliidi ftisos yfil^ 
grot dlHicuUy, bat which removes from iho metal alt Irocei of carboa »aif 
silicon. The fusiliilltj of llio metal diiniaishes ds its purity ino'eaBM, «Bd 
the author fbnnd chromium less fiisiblo than platiuum. Derille renii^ia 
that mangancso, as prepared by Bmnnor's mothod, may still contain carboB. 
Soflinni prepared from the curbonata always contains more corlion, and 
moreover, from ila poroiity it frequently rotnins naplitba, tvbich Icavoi ft 
rarboii.iceoiu residue when heated. The employment of Ueesutn crucibles is 
also ohjcctionolilo, as silica ia easily reduced by sodium, especially in tlw 
presence of (he fluovids. In this manner the aullior cxploins the dlftoieni 
between Brunner'a manganese and that prepared by hiniEelf, which is 
liisiblo than iron, and decomposes water at ordinary l^inpenitarca. The 
ployment i^ sodium, on the other bund, presents great udvatitagoB wliett 
nish to obtnio an clement in n erysiolliied siuio. In tbia cose the sotUttm 
may often lie replaced hy alumiunm, ss for example, in preparing stlieon, 
titonimit, zirconium, and boron. ■ la the case of the eesqiiiclilorids of i ' 
niiun, aluminum or chromium, it U nlivay^ well to make the sodinm 
upon the double ehlorida which these bodies form with chlorid of Bodium. Tl 
process should bo conducted in a cntcible of nlumina which 
to redness before potting in thcinixturo of dilorids. In the esse of the 
bio metals it is well to odd to the whole a little ilnublo cblorid of sodium 
potassium. Dcnlle and Domoor axe now applying thia process 
cerium metals. Sodium attacks porcolaiu at a low red heat with Each 
ergy that there is always danger of introducing silicon into metals rednc 
in Buch vessels. This perhaps e}:pbiiDS the difibroneo between tlie pi 
of chromium aa prepared by Fremy and that prepared by Devitlo and BuD.- 
Bcn, tho latter being readily soluble in ehlorhydiic acid giving a blue Boltitian 
of the protochloriii. In conclusion, the Buthor again recommends the em- 
ployment of crucibles of lime wliich roflnc tho metals fused in them. The 
platinum memls fused m such crucibles present proporljes very differonl 
from thoso nsually attributed to them, the lime serving 
oamiam and silicon. — Complci llendus, xliv, G73, Mirch SOlA, IBS' 
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THE METAI. MAGKESIUM. 

MM. DcTille and Caion, bnvo communicated to tho Comptca Rcndnl j 
the fblJQwing infbnnation respecting tho Metal Magnesium : 

The diemical properties of magnesium have been determined with extreme J 
perfeetioo liy M. Bassy, to whom wo owe the discovery of this mctoL There i 
ecitts, however, ia this metal a, phyaieal property which has, as yet, traen I 
overlooked ; it ia a new fitct in which it resembles zlne, to wtiich it was already I 
Eo closely nllied. Magnesinm is volatile like line, and nearly at tho si 
tempetntaie. Thirty gnimmes (about one ounce) havo been distilled easiljr I 
U a timo. When ihe magnesium is ptire it leaves no residue, and the sub- i 
Itmocl metal is white, surrounded with a email quantity of oxide. When it \ 
i* impure it leaves a certain amount of very light block matter of a compli- - 
caced nature, and then the distilled magnesium is covered over with smaQ 
neodle-ahaped crystals, which are colorless nnd transparent, and which soon 
decompose of their own accord into ammonia and mngne-sia ; this action in- 
dicates the probable existence of a nitrid of jnagnosium, anali^us to those 
lemaikable bodies which WoUcr and Bose have already discovered id a < 
tain nttmber of simple bodies. 

Magnesium fiiscs at a Cempcratnra close approaching that at which t 
fiises. At a littlo higher tcmperntnro it burns with a daizling flame, in ■ 
midst of which can be observed, from time to lime, tafts of an indigo bln«~ V 
tint, more especially if it is burned in a jet of oxygen. The combustion of P 
the magnosiom is accompanied with all tho phenomena observed in theco 
bnstiott of zinc, and which denote a volatile metal, of which the oxide is fixed ^ 
and infusible. 

The density of magnesium was found to bo eqanl to 1-75; it can be file< 
very well, and bnrniahcB licontifully ; it feeops very well in the atmoaphcn 
when it is pure and ila snrfacc poUshed, bat ia scarcely equal lo zinc in thi 
reapect. 

Six hundred grammes of chloride of magnoainm, prepared by the ordinary 1 
process, but with great care, are mixed with about one hundred gramn 
chloride of Eodium, which has l>cen previously fused, or a mixture of the J 
chlorides of sodium and potiusinm and one hundred jjrammes of pure finoiida ■ 
of calcinm ; these ore all in powder. To these are added, in small pieces, r 
one hundred grammes of andium, and the whole, mixed intimately, is thrown' I 
into an eortheowarc crncible at a red heat, and nftorwards covered widi a lid. "f 
In a short time Iho action begirta, and when tho noise ceases the crucible is 
uncovered, and the melted mass stirred by means of an iron rod until it ap- 1 
pears Iiomogcneoua ; globules of magnesium nro now observed, and tho ' 
crucible is taken from the firo to cool. When the saline mass is about ti 
congeal it ia again agitated, and all the small pariidea of metal spread ove 
it are gathered tc^ther by moans of the iron rod, and formed into one piece 
which ia drawn on a plate of iron. The scoria or slag- may be fused ove 
ajrnin, onco or even twice, and each lime a small qnanlity of the metal i 
obtained from it. Six hundred grammes of chloride of magncpium acted, j 
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upon by one hnndrod grammes of sodiiun h 
magiDostum. 

ThB FHide magnesium is introduced into ft hftllow vesacl eoaled i 
charCDul, and this agiun is placed in a tulw likewise coated • 
(uid tlie whole brought to u lively red, almost wluto, hoal, while a 
of hjdrogea gat a mode to pass slowly through the tube, which is li 
clincd downwaida in tho furnara; all the magnOHiuiD coadenacs just b 
youd the hollow receel, and is gathered easily when the tul>e is cold. 
is ancrwBids fused in a. mixture of iJie chlorideB of magnesium and Buorf 
of milium. 

In distilling magneaium, if tho current of hydrogen is (oo strong, a litdft™ 
melnllic powder is carried out of the eppiirnlus ulong with the hydrogen 
gas. If this is ignited, it bums with one of the mnst bcnncifal floiues it is 
possible to imagine, and this experiment would make a diorming exhibitiDn 
for a Icetore room. 

ritETAEATION AKD PEOrERTTES OF METALLIC SIAKGASE8E. 

Bninncr hns roeently pnblished flie followmg nisuka of 
of the proponica nnd preparation of the metal manganese : 

The rcduL'rion of manganese is obtained as foUows : An earthen crai 
(a Hesainn one) is tiftlf lillud with alternate Inyera of fluoride of 
and of metallic sodium, cut into platca from one to two lines in ihii 
in the proportion of two parts of tlio former to one part of tlie lattur 
■wciglit; tlie wholo is then gently tapped, in order to leave as ftw inter- 
stices OS possible, and covered with ft layer of anhydrous ehlorlde of sodiura 
ncariy half as thick oa the mixturo, and over this a layer of fluoride of 
calcium (fluor spar) -in pieces as large as a pea. This latter SBbstaneo 
ia for the purpose of prei'enttng the mixture from being projected out of 
the crucible, a nUher violent reaction being always the result. 

The crucible, thus chat^d and covered n-ith a lid, is placed in a. 
or blaBt-fumoee, and hcntod genlly, and for some considerable time 
fore the reddening of the crucible tho reduction has taken pUice ; il 
indicated by a whistling noise in the interior of the mass, and n yelE 
flame riaing Hbo\-c the crucible ; at this point tlie heat is augmentikl, 
carried to a reddish white. The whole is kept at this temperUBTO Ra 
about a quarter of on hour, and left to cool by sliutting up all the open- 
inga into tho rurnaeo. On breaking the crucible the metal is found in 
one piece at the bottom. The theoretical quantity of the metal is never 
obtained. The onalysia of the fluoride givea in die composition Mn li, 
from tills 100 parts of sodium ungbt to decompose 3035 parts of IIh 
fluoride of manganese to form 1B3*5 parts of fluoride of sodium, and to 
(iimisli 1 20 parts of manganese. UowoTor, we ought to be comented witt, 
little more than the half. 

Manganese thus prepared posaessca properties esaentiallj diflerent from 
those which have been commonly attributed to it. Ita color is that of 
some caat iron: it is brittle, and doea not flallcn out to tho hammer, or ^ 
to other mechanical forces; it ia vcrj- hard, and not scratched by A filer 
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1 ciigo of the bent tempered files. I 
blD ot the Torj boat poUsli. At the ordinary tomporatnro it is u 
in moist or dry nir: polished plates havo teen kept daring Iw 
in the atmosphere of the laboratory, charged thronglioiit with 
and other vapors, withoat the polish having Buffered. HDHteil upon 
slip of platinum it iqiproachos dosely in color to slccl, [wssing afterwards 
into a brown, by covaring itself with a coating of oxide. 

Itg ipoeiflo gravity hits varied in different trials (torn 7'13e to T-a06. It 
U not attracted hy the magnet, and even when in a scato of powder, exerts. 
no inflnoneo npon the magnetic needle. Acids attack it rapidly. It dis- 
Mlvea cosily in diluto snlphnric ocid at the ordinary temperature. Kitric 
acid dissolves it mjiidly, so does hydrochloric acid, even wliDn mach dillltsd. 
with water, and likewise acetic acid. 

There cannot ])e a doubt that manganese, prepared in this manner, will 
find applications in manufacluics. The great liordBcss of this metal fits 
it for mechanical use. Set at a sharp angle, it can advantageonEly bo sub- 
(rtitnCed for fte diamond in cutting glass, and even iu the pobshing steel 
and oflier metals. It is so susceptible of pnlish as to appear applicable 
fbr the purposes of optical instruments ; for instance, the mirrors of teles- 
copes. Although it cannot bo forged, it can bo rolled into shapes as cosily 
OS the cast iron. In fine, the alloys of this mctai ore capable of yielding 
nsoftit Kubstancus ; and the attention of mnnnfacturers oro now calleil to thb 
subject. It is an established fact, that all steel contains sroall quantities of 
nutngaaese. It hea also for a long time been considered indispensable to 
add snbBtonecB which contain this moial to the poivder used for the pur- 
poses of cementation employed In making steel. The vBlnablo variety of 
steel, knoira under tbo name of Woo^, owes, perhaps, its properttes to tha 
addidati of manganese. 

CKYSTALUZED CHEOMTCM AND ITS AIXOYS. 
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The r&salt of my researches waii to examine, comparatively, iron, 
ganese, and chromium, which form, as chemists ore aware, a true chemical I 
ftmily amongst themselves, and to delermine the Influences which can, ac- | 
cording to their mode of preparation, vary the properties of these I 
and that of their alloys. 

I have ascertained, in the beginning, that manganese and chromiu 
obtained in an absolute state of purity when the anhydrous chlorides of jl 
these metals are Submitted to the v^ior of sodium. The dceompoailioll Ij 
is effbcted in porcelain tubes, which are heated to redness, and tho vapot 1 
of sodinmj introduced by moans of a cuiront of hydrogen, re-acts upon ths I 
chlorides of the metals, wbicli are placed in litllo nests or crucibles. Undet ] 
tho influence of the alkaline chlorides that are formed in the reaction, i 
well as by tho agency of the currcut of gas, tlie reduced metals assnm 
regular erf stallinu forms. 

Tho chromium, which baa particularly attracted my attention, presents J 
itself in ctystnls, which shine with a great lustre when tbey are free, by I 
24* 
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wuhiog' them from the olkalino chloride with wbicli tSicj ore found n 
TbcM ciystuls have bccu exaiained. imd recognized ii« bclongiag to tlie ci 

Chijstnls of clironiiuin arc so bard, HDd linvo the curioiu property of W 
BiBtiog Uio aulJoii of ihs BCroDgcst acids, and even that of nitrohydiochlo^ J 
ncid. It is romarkublQ lo observe tbromiuin, wliieh resembles i 
other respect maagajiBSu and iron, behaving itaelf like rhodium and iridina 
in tliQ presence of concenlraled acids. These facts meet those of M. J 
TJlle, ret%nlly oitiiblislied in his researches u]kid alaininiii 
ing tjiat amongst some of the elements we fail to Gstaliliih a. natural claa 
lication. 

It appeared interesting to study the alloys wliidi chromium can fl 
with otiicr metals, and it lias been olucrvc^d that ihcsD alloys present ot 

the hardness of Ibe chromiuni, sod resist, like it, iho ai 

acids. I luiva obtained tlio alloy of chroniinm and of iron, cither by rcdiie> 
ing by carboQ tlie rbromalo of iron, or in licating in the fiic of a foige iron 
and oxido of ehromiuni pure. This alloy crystallizes in long needles, 
which ore very hard, and scratch subsiauces the most liord, even tcmpend 
■teal. 

In examining into the conditions which ore i 
ing the alloys of chromium, I have obsened (hut the green scsqui-oxM 
of chromium can be easily fused by tlie heut of a forge, and is cl 
a, black cr3^talliQe mass, which has all the characters of tbo crystal 
aesqui-oxida of chromium, obtained by decomposing cbloro-chromic a 
by heat. This o:tide can be obtained in considerable n 
quartz coEily, as well as tempered slecl. It, as well as the alloys of cbro 
ium, ought to have some application In the arts. 



TCNGSTES AKD ITS C 
The following paper by M. liichc, is derived from the Annolcu d 
Chemio, v. i. p. 5. 

Many processes hare been propostd for tbe preparation of the n 
ttmgsien, but the process which ought to be employed is the icdnction q) 
tungstic acid by hydrogen gas. 

If dry hydrogen gaa be passed throagh a porcolain tube containing tnng- 
Btic acid, heated to redness for at least Wq hours, a snbstancc is oblaineil 
which contains no oxygen, and which is the metal in a high statu of parity, 
provided the tungstic acid hod been carefully prepared. 

It is an error to suppose that a higher temperature than nhat gloss ran 
support is not required ; on the contrary, it ougtit to bo very high, nilluntt 
which the tungsten contains always a certain qnantily of tbn lower oxide, 
and docs not present itself with the gray tint nod crystalline appearance 
which always characterizes it when in a state of purity. 

A modification of this process has been recommendcil, which c 
in substituting bitungstato of potash for the tungstic acid. 

] cosy; however, fur several reasons, it is not so voluabla b 
former process. 





Another process vas tcied ; it was lliitC nhich lately has so well sutvccdod 
widi Woliler and Deiillo ; its prtni'iple is to act upun chloride of tungsten 
by meana of Uie metal Budium. 

The first Biporimonls were made with (he red mailer, known under (he 
name of chloride of tungsten ; its vapor was piLsscil over ilia soiliiii 
iu a glass tube filled with hjdrogen ; the reaction took place, and a briliiaut 
metallic matter deposited itself on the tube, but in very small quatititj, 
whilst a largo quantity of water was disengaged, ollhoagh eFDry precaution 
had been token to dr; tlic hydrogen ; tills ted to the belief that ibo supposed 
chlorido was on osichloridu, and a true chloride was prepared and passed 
over Ihe sodium as before, when outy small quantities of n subE 
bnlliaat plales eoated the tube, but there was formed an. abundaot brown' ' 
powder, whicb was puriiied bj washing. This is purs tungsten, bat withr 
out tbo lustco of the metal reduced by hydrogen from tungstic ociiL , 

According to some experimeuteta, iJio atomic weight of tungsten haa 
been represented by uinoly-six, and by otliers at ninety-two, bat there it 






o believe tliut lliis last n 






obtained by operating upon tungstic acid prepared by mcoi 
of Eoda, whicll invni'iably retauis traeea of the alkali ; besides, the tnbes 
which the reductions were effoctod were not heated high euougti. la this 
case tin tungstic odd was prepared by acting on Ihe mineral woUram U 
onee with nitro-hydrochloric acid, aad eopersatnni.ting the acid eolation 
with ammonia, which gives a lungslato perfoclly crystolliied. After k 
second cr<rstallizatioii the salt is caldned, aad leaves the CuQgtttic acid fit 
for the experiment. Five results wore obtmned, and the tungsdc acid 
considered of Ihe formula Ti O' gave the atomic weight of Cangsten ol 
eigbty-seren. These cxporimcDts were conlinned by opcradng upon tang- 
■tie acid prepared in a different manner. 

Tungsten obtained by iho action of tungstic acid or hydrogen is in small 
very sharp crystalline grains, isoUlod from una anoiher, brillioni, sascipti- 
ble of taking a beautiful polish when rubbed, and scratching glass wiA 
ikcility ; placed in die Sre of a foi^o so powerful as to ailer the shapo 
of the crucible, they do not melt. A very powerful Bunscn's battery waj 
required to melt tungsten, a very notable portion of the meta! bticams oxi- 
dated and burned with a bluish grcea flame resembling unc under Eimilar 
cuT\umstanee9. It melts similarly and very quickly in a jet of oxygen 
and hydrogen ; but still the greater portion of the metal oxidates and dl>-' 
appeals in fames of tangatic acid. The density of this melted metal ig- 
IT'2. Experiments were made to manufactore it in a similar manner to 
platinnmj bat even iJie most skilled workers in pUitinum fiiilod in attempt- 
ii^ it. Oxygen, dry or moist, at the ordiaary teraporatnio, does not aflfect 
it, even after being in contact with it eiglit months ; but at a temperature of 
redness it bums and yields tungstic acid free from the lower oxides ; in air 
the heat ODglit to bo stronger, but the result is the same. Sulphur in A 
state of fusion does not exert a rapid action upaa it. At ordinnty Icni- 
pemtarcs it docs not burn in dry chlorine gas, bnt nt 2j0 lo 300 degress 
Fah., if air and moisture arc carefully e:!:cluded fi:om the apparatus, it 
forms chloride of tungsten Tb C. 
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Carbon unites willi tungsten with greni facility. Tho presence ot c 
WHS dclermined in a fcw graiiw of tho mttal that hud beun raelled in. 
n)al ; it cooses the metal to become britito. Soiling wuibt, dUcUled it 
or ordinar/ water, do not attack iteren at Ibo end of man j mon^ ; nl 
eon be remarked is, that the mctnt is slightly lumishcd nt the Huri'ace, li 
ore no traces of the blao oxide fortocd. Willi dilute Boiutions of llio slka 
die metal, instead of tarnishing, remains qnite bright ; I 
obscrvnl u smnll quantity of tangsten in solution. This action, lo fi, 
imder these conditions, becomes rapid enougli if a concentrated and bi 
Bolation of i»taah bo emplojcd. Nitric acid heated ehangts tlu> metal ii 
tangstic acid ; this nctiou is not tenninatcd until uflcr some days, whilst 
U (tueompliitbed immediately n'ith aqua-regia. Sulphuric and hydrochloi! 
Acids attack it but slowly ; nevertheless it is attacked, for the blue o 
the liquid soon becomes manifest. 

CHEMICAL CHAEACTEE OF TONGSTES. 

More recent researches of M. Hichc, sapcrintendent of the CiiemioaLV 
deportment of the Faculty of Sciences at Paris. estobliBh the posit 
tungsten in tho series of simple bodies. According to Iiim it 
rather than a metal ; and lie concludes that although dilfGring in Bome chsiao- 
teristicB from boron and silicon, it sliould be arranijcd alonif silk of lAese niefcd- 
loids. 
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HM. Wiihlcr and Dovillc have recently published tho results of 
interesting researches on Boron, from which it appears that this 
can exist in three states, exactly corrcsponiling to those of carbon — thesmor- 
phoos, tho graphitic, and the crystailiiod Btnto. The preparation of crystal- 
liicd boron is as follows : eighty gratmncs of aluminum in thick piece* aib 
fused in a crucible of carbon with one hundred grammes of fused and palyM- 
ized boric acid. The carbon crucible is placed in one of graphite, the intec- 
itiees being filled np, and the whole heated in a wind fumnco to the temper- 
ature at which nickel melts, for fiyo hours. Tho mass is then left to cool, 
and, on breaking the cmcible, two distinct sttata come to view, one consisting 
of vitriiled boric acid containing some alumina ; and tho other of aluminum 
in a metallic state, mixed up with crystals of Ixiron. To separate the latter, 
^is metallic mass is treated with boiling caustic soda to dissolve the 
then with boiling hydrochloric add to dissolve the iron wliich may have 
EGparnted from the plnmbogo of die cmcible ; and lastly, with 
nitric ond hydroflnoric acid, to dissolve the silicura left by the soda, 
this, tho boron will be obtained crystallised in complicated 
numerous small crystals the form of which has not yet been deten 
These crystals ore sometimes garnet-red, and sometimeE liooey-yelli 
color however does not appear to be esser 

purities. The crystals have a Instro and refractive power llki 
diamond. They scratch corundimi with the greatest cose, and appear tc 







almost, if not quite as hard as the iliiintoiKl itself. CrfEtollizcd boron 
the action of orijgEn ovon on strong heating, hot ut tha tcmperati 
which diamond bums, boron osydiies Bupcrflpiallj. Chlorino acts power- 
fully on boron, which takes (ire ut a red heat in bd atmospbore of the gaa and 
bnrne to gosooua dilorid of boron. No acid acts upon boron, but acid sulph- 
ate of potash at a red heat reduces it, eulphnrons acid being evalYcd. Hydrate 
and carbonate of soda oxjdiio it slowly at a red heat bnt saltpeiro lias no 
action at this temperature. 

The graphiloid lioron k best obtained by hcnting fluohorsto of po- 
' taasium with aluminum. Small ronssca of boron-nlnniinnin are obtained, 
which on solution in muriatic acid leave the boron in Email plates, often 
heiagonal and having the form and lustre of native graphite and gnqihitoid 
Bilicon. The plates are always opacguc. Amorphona boron is beat prepared 
by healing a small piece of atumijium with a lar^ quontily of boric add, 
policing the product as above. It is a ligiit ehocolate-tirown substaace, pos- 
sossiog all the propeniea described hy Benelius, Gay Lussac and Thenard. 
The aathora conclude that boron resembles carbon mora closely than silicon, 

ON SILlCnm AMD TIIE METALLIC SHJCICRETS, 

Devillo and Caron have presented to the French Academy a memoir upoB ' 
silicinm or silicon which exhibiia many poinB of spociul intereit. The 
antbort find, in the first place, that olnminom is not the only metal which, 
possesses the property of dissolving silicoQ, bnt that zinc tnoy alco be mado 
to act adTantageoDsly as a solvent. The preparation of crystalline silicon 
by means of zinc is very simple and easy of execntion. An earthen crucible 
is Id be heated to redness uud a carefully made mixture of three ports of 
flnosilicate of potassium, one part of sodium cut in small pieces, and one 
part of granulated zluc is to lie thrown into it The reaction ensuing is very 
feeble and not snffieieut to ollect the fusion of the mass. The crudblo must 
thecefbro be kept at a red heat until the scoria is completely fused. The 
heat must not be high enough to ntporizo the line, or the operation would be 
lost. After slow cooling, the crudlile is to be broken, when a button of zinc 
will bo found, penetrated through its whole mass, and capeciollj on its upper 
• surface, by long needles of silicon. These are groBpa of regular octahedrons 
imbedded in each otlicr parallel to tlie axis which nnitea the sotm 
opposite angles. To extract these crystals, it is only neceEsary to dissolve 
, the zinc in chlorliydric acid, and then boil the silicon with nitric acid. 
- tliis way crystalliicd silicon may bo obtained in more bcautifal crystals, 
in larger quantity, than by any other meriiod. The only portion of sllicoB ' 
lost in this process, is that disengaged in the form of silicLuret of hydrogeit 
at die moment of die salulioQ of the zinc. If tlie alloy of line and silicon be 
healed beyond the point at which the metal volatilizes, the Eilicon 
tho stale of a fused mass which is colirelj &ee from zinc. Pure silicon may' 
be faaed and run into moulds. In tills manner the antiiors prepared ingoU 
which were presented to the Academy. The authors are now engaged ' 
stndfing the alloys of silicon which appooi to be of much interest. Tl 
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nnd BtceL A very hBrii, brittle and white alloy of si 
per coniaining iwelvo per cent, of tilicon is prepflred by fusing together th 
parts of fluosilicate 'Of potash, one part of sodlnm, and one pail of copper 
turnings, till a very liquid Koria is obtained. An alloy of copper and aili- 
con containing 4'8 per conl, of silicon possesses a beantifnl clear hronie color- 
It U a little lees hard tlian iron, and may bo filed, sawed, or turned, like tim 
metal. It is perfectly dactilo, und wires drawn from it are as tonadonB as 
those of iron. The hardness of the sih'cinietB incrcnBes with tJie quantity of 
silicon, hut at llio same time their ductility dimininhca. They 01 
acteriwd by the fact that ailieon is nnifonnly distribQlcd tiiroaghout Iho m 
■o ihut tlie nlluTS oio homogeucous and not susceptible of liqiutia 
nnthore presented to the Academy two small cannon made of olloya of co 
per and silicon. They fomieh examples of what may be done in the arts tn 
the application of the alkaline metals, and of the progress which is every di 
making in the manufacture of sortlum. The authors bare not limited dieS 
experiments to silicon, but exjiect by similar methods to prepare other si 
or eompound bodies in a. ciy^lallizcd stale. — Coiaples Rendaa, xlr, ] 
Aiaj. 1857. 

iV™ Oi/ife of SiUam. — Wohlcr Ims commuuieatcd to the Frooch Aca 
emy of Scu^nces a brief notice of a nevp oxide and chlorid of silicon, 
occupied with the stndy of the conducting power of aluminum for t 
vanic cuncnt, Wcihlcr and Buff observed that when a plate of Ibis metal ir 
mode the positive pole in a solution of chlorid of sodium, a gns is disengaged 
which lakes fire sponlnaeously in the nh-. Supposing that the silicon oon- 
tained in the aluminum had something to do with the phenOTUcnon, the 
authors EOnglit to prepare the gns by purely chemical means. By heating 
silicon to redness in a currentof diythlochydric acid gaa the acid was easily 
decomposed, hydrogen being evolred and a new chlorid of silicon produced. 
This is a fuming, very mobile liqnid, more Tolatilo than the ordinary cbtot 
SiCls. It is decomposed by water in chloriiydric acid and a new osidei^ 
silicon. This latter is a while matter, sUghtly soluble in water, rod t 
soluble in alkali, even in ammonia, disengaging hydrogen gas with ej 
ceuce, and becoming converted into silicic odd. Heated in the air i 
Gro and bums with a very white light, disengaging hydrogen, which ti 
fire. The authors are studying the cotisdtutinn of the new cMorid and oxSdB 
— Compta Eendus, xliv, 834. 



ON GOLD IS THE FOBU OS MALLEABLE SPONGE. 

Mr. D. Forbes recently described to the London Cliemical Society tl 
following process for convening gold into the form of a malleable spong^ 
Blilablo for emplOTmontfordenlisla in the place of the ordinary gold leaf. ' 

Gold free from copjioc is dissolved in nitra-hydrochlorio acid, keeping a;" 
escesa of gold in Che solution towards the close of the operation, so m to gt^H 
rid of all nitric add and avoid suhaequcnt evaporation ; any chloride <f9 
silTcr present is filtered off. The solution of gold is now placed h 
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botlotned. vessel and !icati>d, and a strong Eolation of oxnlic aoid added ; in 1 
B hw houra tha whole gold is deposited, and tlio Eupenmtatit liquid may bO' I 
' decanted off, taking caro all tho time not to disturb the gold at tha l>ottoin,^f 
Bnd thoTesse! is theuEeTOral tiioos filled up with boiliug water and ducanlad 1 
until the last vmsliin^ contiun no more oxalic acid. 

The gold in now carefully elippod on to a piocD of filtering-paper, and by 
means of a spatala gontlj pressed into the form of the desirad oite, but 
somewhat ihickia- ; it is then removed to a porcelain crneibla, and heated 
for a short time somewhat below a red heat, when it shrinks in dimensions, 
becomes coherent, and Baitahle for use. This proeoBB is essentially different 
from OQO patented and used in this country. . 

MANCFACTTIRE OF -ALUMISltfil. ^ 

Dnmas recently annomiced to the French Academy that the problem of 
rendering the preparation of alumininm an industrial operation has now been 
solved. The methods haTO been devised by MM. Deville and Morin, and 
differ but little from those originally employed. It is necessary always to 
decompose the rhlorid of olnminiiim, and decompose it by sodium, in order 
to obtain the aluminium. Tha ehlorid is now made by the direct nse of 
kaolin, or even of chty. But this is not all. The chloride was difGcntt to 
manage iu a largo way, because. aAer having been formed in vapor, it waK 
often condensed in snowy crystals, rendering it necessary Co collect it in 
ohambers, and detach iC mechanically from the sntfacas it coated. Them 
wra, Jim, a loss of the ehlorid, the condensaCioa being incomplete ; secoadr 
danger for the workmen exposed to the respiration of the vapois ; third, 
an enhancement of cost from the interruptions of the occupations. The im- 
. sabmilling to a cnrrent of chlorine — no longer amix- 
of alumina and charcoal, — but a mixture of alumina, charcoal and 
ehlorid of sodium ; this affords a doable ehlorid of aluminium and sodium, 
which is volatile and liqniliablc, running like water, and becoming solid willi 
cold. Tha preparation goes on iminterruptcdly, proceeding witlk simplid^ 
and r^ularity, and exacting no otlier caro than what is necessary foe the 
production of the ehlorid, the renewal of the preparation for decompoGition, 
and the substitntioo, as noon as cooled, of earthen pots, in which cakes fotm 
from the donblo ehlorid that flows in in a continued stream. 

Tho ddorid is decomposed in a rovorberatory furnace, into which, mixed' 
with biu of sodium, it is introdnced. The reaction of the two substances 
takes place after a few moments, but so quietly that it may be done on k 
lai^e scale withont danger. It leaves the aluminium in plates, globules, or 
a powder. It is separated from the common salt either mechanically or by 
moans of water. 

ts that the cost of making sodium is at the most seven francs 
a kilogram, and that its manufatturo is easier tJian thot of phosphori 
also as simple as that of zinc- 
By acting on a mixturo of carbonate of soda, carbon and chalk, iho 
complete that the result agrees with calculation, and so easy 
e may substilnto for the iroa bottle commonly used, luted copper 
tubej. 



I 
I 




ANKtJAL OP fiCIENTU'IC DISCOVERT. 

In Iho mannfartnre of eodium tho carbon is now replaced brcoJ. De- 
Tille aacs a cool vhich boms with conKiilerablf flume. Il is irapanam ibat- 
the mixRins llionld be well rlricd before sabjected lo de«>mpo$ilio(L 
{troponloii used oro at rollowa : 

CirbonltD of Hidl StklL 

CmI, 13 " 

ClMlk, S " 

Tho Eoda ou)>lit to bo from tho ciystillized carbonate ; tho sodA of 4 
■Uopii give* bod rosulu witliout Dovillo'e knowing predselj wbj. 

Mr. Nuwiun (rurn fuici^ comisponilaiif) has also patented inEn^and,*! 
proceu bj wbii-b the pruduetion of aluminium is reduced to an. & 
pntetival ood commercial form. It bus hilhctto been tho practice 
the nidiution of alumiuium froia its ditTcrcnC rompoands (singlo or donbB 
chhirides or Buoridm) in cWcd vessels, and in pabtiahed descriptions 6' 
this Bubjoct it baa been usmJ to mention tho employment of cradble* d 
clos«d in tubci or rotorts of tire-cl.iy, voutcd with alamina. Ab tlic e 
ploymvnt of tb« apparatus is attended with dinadvantogcg, Iha inrentot*^ 
kSTC, iu ihv filst pbu-e, Enbstilnted for such apparatas tbsscIs made of cast 
01 wrought Inin, ofvrtrfing form but pincrali y approaeJiing that of craci- 
ble«, |iots, or svggtm, in which vcsecIb, tho leaelion is effected in the eamo 
muuicr af in vessels of day. The inventors of the present improvements 
have alao sueeeedeil in eflbcting the rodnction in chambers made of brick- 
w<lrk M Bro-day, wliidi may bs cither healed in tho same manner as a 
n>vert>ORilory famaee, or by the transmission of heat through llio sides. 
Tho apparntna employed by preference, however, is a rererberotory fomao 
the bed of which, having a portion of it inclined, is arranged in a snllabl) 
manner fbr facilitating the collection of tlie metal as it is produced ; but 4 
ftiroacM ordinarily employed for the numufacturo of Eodo, may be n 
Ihit purpose. Another improvement consists in modifying the compoSrdi 
of the aixinro or matters for effecting tho reaction in such a 
onsiut successful operation, even ^ihcn operating npoa small qnanlities d 
materials, or with vessels of small capacity, such as clay retorts or Qlb« 
doiicd vessels. Tills is eCFWIcd by wholly, or to a great extent, dispcmiiig^ 
with the marine talt, ichich is nntdly added either to llio simplo chloride of 
aluminium, the double diloride of aluminium and Bodiuni, or to the flliori^ 
of oluminism and sodinu (cryolite), and in simply adding a suitable pro- 
portion of fluoride of c»lciam. Tlie nso of marine salt had been hiiierf" 
considered necossarvibr the taccessfol performanco of tho redaction, and ifi^| 
dispensable as a flos for causing the metal to noito ; in operating with tK^F 
douUo chloride of almniniam and of sodinm il had been pointed out, wij 
■Itrays emplovc^ in ihe proportion of My per cent, to the double ebloridcj 
Il hw been foilnd by exjwicnce that by diminishing this proportion beite 
itsnlls ore obtained, and by dispensing with tho marina salt altogether, Ihejl 
largest qaanti^' of men) is ohiained. The following is the mode of opomt-, 
ii^ aCconfiqE *o tbis impwrement, trhen it is required lo effect the redu^J 
tiou of tin dMble Alorido : Tsie of the douMe chloride of alnminium antT 
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of ■adimn, ons hnndrcd parts; flaorido of calcinm, lifiy parts; sodium, 
twonty paru. (Tlicso proporlions niny, howovcr, bo tomewlial varied, itc- 
cocding to eircamstimcoB.) These BubsliuiCEB hnTuig been mixed togotlicr, 
nro introduecd upon the hed of the furnauo, proTioualy heated to rodnesa. 
Tlio fire tiars having been ircli fed with fuel, the famaec is closed. The 
reaction will then lake plaeo, and l>y agitating the matorials ali tlio alnmin- 
iniQ nill he eollcctcd in a mass at the inclined part of the bed, and'^ay be 
run off ihcrefium. Bj first pouring off tlie whitest and most fluid portion 
of the scoria:, composed chicily of the murine salt which has ticcn produced 
by the reaction, tho fluoride of aluminium (which is also an accessory pro- 
duct of the reactioDJ may also be extracted therefrom. Tlic appearance of 
the Korix remaining is very peculinr, after cooling ; it is Glighlly tinj^d 
with a color approaching a yellowish gray. This Ecoriic does not contain 
flie finely-divided nluminiura powder which is met with when (ho reaction i^ 
produced with marine salt ; it only containa sometimes globules of alumin- 
ium, in sufflcieot quantity to enable it to bo coUeetod by pulverizing and 
wasbing the moss. When, on the contrary, marine salt is employed, the 
xaasB of Bcoriie is of a decided deep gray color ; this arises from the alumin- 
ium powder mixed with tho mass, in which are found only microflcopie 
globules, which are at first diiTicult to eoltoel, and unite by melting. 

An additional method of producing' alDmioiaia has also heen recently 
brought out in England. It couEists in placing fluoride of aluminum in an 
iron oven, which may be heated in various ways. This oven is first strongly 
heated, and on tho floor thereof is placed a number of shallow dishes. A 
nimiber of those dishes arc filled with dry and well-powdered fluoride of 
aluminum, and tho romajndor with iron Slings. They are so arranged that 
all of thoao dishes which contain the fluoride are on all sides surrounded by 
dishes containing (he iron filings. The oven is then closed and Intcd, and 
the boat increased to redness, after which a stream of dry hydrogen gas is 
introduced. The effect produced is, that the hydrogen gas combines with 
the fluorine, and forms hydrofluoric Bcid, which acid is taken up by the iron, 
and is thereby converted into fluoride of iron, whilst tho resulting aluminum 
remains in tho meialUe state in tho bottom of tho trays containing tho 
finoride. 

ALLOTS OF iiCMIKIUM. 

MM. C. and A. Tissior find that the valuable properties of aluminium ore 
injured by the presence even of small quantities of other metals. One- 
twentieth of iron or copper make it almost impossible to work tbe alloy, 
while one-tenth part of copper renders aluminium as brittle as glass. An 
alloy of Ave parts of silver with one Imndred of aluminium works like silver, 
but is harder, and takes a finer polish. Tho onc-lhousandlh of bismuth ren- 
dors aluminlura so brittle that it cracks under tho hammer, even after being 
repoaledly annealed. The ppescnco of alnminium In other i 
municatea valaablo properties wlion the qimntity ij not (oo large. Thus 
twentieth part of aluminium gives copper a beautiful 
hardncia enough to scratch tho standard alloy of gold en 
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<wn tW mwhtntriitn raJua ptarc wiili great erolatinn of liglitDndb 
X* tiBngt of «a pans of ■Imniiiiiim and ninct}- ports of copper posses 
((«••« hai^MM ibon onliiuuy bninic, and is warkcd when bot with t ^ 
faM ^Mn Ao beu «oll iran. Aa lira proponioa of alumiuium iiicreascB, the 
tBtj* gititadif bccvmc bntdcr; ihcy befomo biilile bcTond leiy nsiroic 
Rnlti «iA colli and copper. Thuso nietals also lose cfieir color, and good 
laHMM complciely colorless. Aluniiuiitm bccomca more brilliant and a little 
ted«r, stiU lumaiiung mullcnblc, with small proportioiis of zi 
nlTvr, tnd plMinam. Iron anit copper do nut gnmtlj injure tlie properti 
«r alutliiiuatn if thcj arc not in too great qnanlitica ; one or turo per cmt.^ 

«/ codiiun, otl tho conlrarf, forms an alio; which nULdil; decomposes c 

iraHir. li'or practical purposos, it is unnecessaiy that aluminium sbonla tn^ 
mlJrdf deprived of iron. Metal rednccd ftom impoie I'liloriiles, but of 
whioh tho mnlleabilitj and tonacitj differed but little from those of pni 
olainlniiin, contained scrcn to eight ixtrccntof iron. The union of tho ti 
Dwlnla tokos pkcc with fucilitf ; the iron pokers with which liie liquid balte 
arc slift«<l in Ihe fnraaces where almniniain lb produced become covered with 
a brilliant layer of this meiaL Aiuininium couCaminitted with iron is pnii- 
find h; a Mmplu fnsiuu iu nitrate of potash. M- Sehray nllojcd fii-e parts 
of alaminiam nilh ninotr'nvc parts of iron, without impartinE to the kitcr 
jirapcrlim vwy ili6te«nt tnwn its ovrn. An iilloy of xiao containing ninoty- 
mvm of klaMimam *»i ihrrv et aina Jii a little border thou the metal; ol- 
(hnngk v«T imllMMh ii ia »^<ui iti brilliancy to any other oUoy of »\ami- 
ninm. MnniMMk na; ruwun ten per cent, of copper without losing its 
maVMtAi^. «taA b JAwWiitied, bowover; Che metal i«dueed in copper 
tmyr iiiwlirtii Amk IKV to MX per cent ; it is also worked with fiicllAy. 
Vilh i*~ ~- j^'^ 4 'kvuiiwi brinlo, but remaioa white as long as the pfRju 
Y«nv ■ > ^'^'^i'*' 80 per cenL The alloy thus obtained^jl 

t^_.. ' k" the ureinl of lolescope minora, ~' 

<w(t): "[iiwr is atiUbriUle, but begins to growyellw 

tV ' " n'ltT when it is below eighty-two per o 

yftfi.'y A'. Tho aluminium hrouEo already mentic 

«hhr~ ' ' ii'i; for^dwhcnbot,ihatofgreatunalteinbil 

(h^ I- iliiiiuof ammonia. Its ycllon 

fcArot w. — •-■ -'■ "i"ety-live copper nnd fii-e 

itM^^kMlfw*) ^^^ **'^ uiuety-seven uluiuinium has a very flue caloi| 



and Is nnalttmblD in prasonOT of Bulplmretlcil hydrogen. One putt of aln- 
iQininm and one pnrt of silver givo a mnlerinl ns hnrd as branae. An nlloy 
of nicetj-iiino gold and one almninium is very Iiiird, bat malleable ; its colfflj 
□ gold, Tbe alloy of ton nln minium jg colorlosa, crystalliae, i 
sui^ueudy britllo. 
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Some ten years ago, Che late M. Ebelmim, then director of tlio govern- , 
I Porcelain JUjuiufaclmry at Sevres, sDcceedod. iii cxysUdUz'mg ulDmiiu 
by Blotyly evuporatlDg a solution of tbis Eubstancs in boradc oeld, by tbtt J 
IWBt of his ftimaccB. The erystala thus produced were mieroscopic but poi- -I 
sessoil hU tho properties of the sapphire, ruby, &c., except die color. A few f 
yettrs oftcr, Moos de Sennrmnnt obtitined crystals of idtimina and of si 
by exposing closed glass tabes, coutaiuiug water and liydtates of olutninaj 
and silica, to a temperature of IBO deg. contigrado. The heat drovo off the 1 
, iratcr from these earths, and converted them into insulated, anhydrous, and , 
iBcopica! crystals, of rare beauty, and quitn pt'rfccl. 

M. Qaudin, in a communication mode daring the paiit year, to &e French 
' Acadbmy, stales that during the lost twenty ycar^ he lina directed his a 
tioil to Che production of precious etonca, but more paiticulurly to rubies, 
and that he bad succeeded in making rubies art! ficially by calcining a 
iiia-alDtD with the addition, of Hve-thousiiindths of cbromnte of jratossa, by j 
'the oxyhydrogen blowpipe — but that the large globulea were deficient in , 
limpidity, owing to partial cryfllalliiatioil. 

Hcccnt experiments have, however, provod more Buccessful, and he h 
been enabled to obtais in a quarter of an hour, ivich a common forge fii^ J 
thousand* of crystals, the bim; of which is proportionate to the volume and | 
duration of ttie (ire. For this purpose he proposes the rullowing procosi. I 
Into an ordinary crucible lined with lampblack, he introdnces equal parts of J 
alum and EulphatQ of potaasa, prcviansly calcined luid powdered; the c 
ciblc is then submitted to a violent foi^ heat for a quarter of an liour. 
die boat bos been suSicient there vrill be found in breaking the crucible A I 
Siliall black concretion — sulphnrct of potoaainm — covered with brilUaul! 
points — crystals of alumina. If this mass be placed in a capsule filled J 
with acidulated water, and submitted to beat, the sulphurcc will be dissolve' 
out With efferveieeticc, leaving at the bottom white sapphires, that at fll^J 
light appear like diamond powder. Under the microscope each gram a^V 
peored to tie a cryetat of marvellous limpidity. 

Although coloring agents were Inlrodaccd iato the crucible, the sapphirct I 
have generally remained colorless, (owing to the reducing nctioil of (lie cai 
bon, nliich tmnsforms all the coloring oxides into metallic glohulea), but ii 
one experiment amall colored crystals were deposited on the colorless crys- 
tals, and on one of tho facets of a sapphire were found three bundled small ■ j 

The greater the mass operated on, the krger the crystals. Those ol 
tamed by M. Gandiu were one mm. {5^ in) inlongtli; and about one-Qii 
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A companT, nnder tbe iiaaie (t the " niiiim ■! SmI Canpanj','* 
recendy been formed, and coainienccd pnctical utiLiilium i " 
fur muDbctariDg Reel dinn^ the mgencr, ynanfSij, «f ft 




It writer in die Keir Toric Tribune gires tbc foUoiring • 
le pniceH, and the cost of the manaCiclare : — la small fi 
fire-brick and arranged in rows, the top being level with the floor, the c 

'0 placed, two in each furnace, npon anthnudlE for facL Tbk ti kept 
in vlrid comhuBtian by a blower at the bonom- Each cmdble bold* axif 
ponntla of wrought iron, and llio flux acnltcTTed among the pieces. This 
conaiats of ferro-cyanido of potansiuni, (prus&into of polasb), >al anunoniae 
and a littlo common salt, with which & fcwonoccs of fine diamuland 
4 little black oxide of mangiueae arc mixed. Their whole i-alue for a cm- 
cible holding sixty pounds of nictal a not more than eight cents. In tbs 
upumtian we lately witoesiod 3,5IS poundi of anthracite were conEomed ia 
HMltiiiB iwelrv cTudUw of iron, making the cost of fuel to the cradble fifly- 
Each cnii'tblo cunts one dollar, and lasts four heats, mnVi ng 
r A%4Mlt»MXty pounda CWQnty.flve cents. Labor is estimated at sixieea 
1 Mpi M wteh oioltinf of It i.iiu.'ible. Allowing the iron to cost SSS per ton. 
■tlthmt'™'^ beitidu aupuciiuendeom. coul ibrthe engine, which drives the 
"" ■_ ■ ' Kibluabiiate3.S4. Tbesteelpro- 

4«(«d ii[il|hi iht MMM ■• tt» iMtt, lb* ««rb(>ii Eakcn np replacing the waste. 
AMfalg to tlM «dwr HhM lk« mm vf n^kvutiiq; and dntwiag ODt the ingot* 
lMobM*,dM<irlMiW«t|p«M»pnM««fcBiilslcclbaisisab«Bt 8142 for die 
•UM quality of «t«*l irt Inport at a cost of $300. The limo required to 
mcU lira wrauitlit Iron Is fhim ihrw t» four hours. In irguLir working, three 
h«M« hare bmii run in nine hours. A curious fiict has been obserred in re- 
ktloB » the diSbntnco of time required to melt wrouglit iron derived fi 

b Wd Ihat from anthracite pig iron, the latter requiring from 

« than the formor. Tlitro is no perceptible dif- 

1 jn the ifBalities of tho steel made from these iro 

M «ie famnrts *« crudhlos are token to the ingot monlda, 

mA *» tilpM lltMtil ft x-rmfA into-tSwn, ixttiscly t >* done in the melting 

im«(>nuflr»c of (he 'KistCTCJ nccl. This opctsiion. thcreforej involves no 

* Inhoi Mill no msK tin«« than the Bimple melting pott of iho English 

tircly done 




CHEMICAL SCIENCE. 299 



PRESENT STATE OF THE BESSEMER QUESTION. 

It is only some few months since all Europe was standing on tip-toe, in 
expectation of witnessing a great and marvellous revolution in the manu- 
facture of iron and steel, by a new and ingenious process, to which it is only 
nc'jcsiary to allude in passing as that patented by Mr. Bessemer. It was 
something quite astounding to those who knew by what tedious and fepen- 
sive means steel was produced from iron in the olden time, to bo told that, 
by the new process, steel was the easier and cheaper production of the two. 
It was no less wonderful in the eyes of those who had considered iron ?is, at 
least in the open air, an incombustible, to be shown that it was, in fact, a 
highly combustible material ; and that, if once licatcd by fire to a certain 
point, it might then, by sti'ong air currents bo Jictually {tseJf set on Jire, and 
made to bum with a fierce incandescence. 

It is humiliating to think upon what small matters great ones often de- 
pend. There appears to bo no reasonable doubt that Mr. Bessemer would 
have realized all he promised to accomplish but for one slight circumstance, 
which it is our intention now to explain, and the difficulty connected with 
which has, at least for the present, frustrated his expectations. 

The subject of iron-founding has been so completely popularized by the 
discussions of tliis patent in the public pVess, that it will only be necessary 
for us to recall attention to the fact, that iron ore contains several foreign 
matters in intimate combination, and that upon their expulsion during tho 
founding process depends the success of the ironmaster's work. These 
foreign bodies are chiefly carbon, silicon, sulphur, and phosphorus. The 
old methods of roasting, casting, refining, puddling, and rolling were found 
to effect the object in view sufficiently for all practical purposes. In Mr. 
Bessemer*s process, all these substances, except phosphorus, Ure cffijctually 
expelled. It would seem that up to the present time this material has .re- 
sisted all the effbrts of Mr. Bessemer. It defies the utmost heat of his fur- 
naces, and has no sufficient affinity for oxygen, or any other body brought in 
contact with it, to consent, for its sake, to let go its tenacious grasp of tho 
iron. Now, phosphorus in iron is, as it appears, fatal to the useful qualities 
of the metal ; it renders the iron brittle and unserviceable ; and as no por- 
tion of it can be detected in the slag of the furnace, it would seem that, so 
far as its expulsion is concerned, Mr. Bessemer has as yet altogether failed. 
But it would surely not be at all philosophical to conclude that the question 
is finally set at rest, however serious the objection may be to which we have 
now called attention. It can hardly be too much to expect that in tlie re- ' 
sources of modem science some ingredient may yet be discovered, the re- 
sults of which, in the instance before us, will be no less striking than those 
of soda, borax, and potash, when used as fluxes in various industrial opera- 
tions. We should not be surprised any day to hear that some such depurg- 
ative had been discovered, and that its admixture with the incandescent iron 
in the fumace was found to detach the phosphorus, and leave the iron in a 
perfectly pure state. We wish we could go further than suggest the exist- 
ence of some such drug, or metal, or mineral, wliiaiever it may be. We stis- 
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pert lliat tho man who could go farthor than tliin, and supply Mr. Bettm 
with iU local habiiaiion aod its name, would panicipato large!/ in 
lucratiTe u well as EcisDtilicatly honorable discorccy. 

We could ourselves caeily indicate certain metallic combiuatiDns wht 

In dc4iling with phosphonts in iti nncombincd slate, poEscsa the ; 

neutralizing its caustic propcitiea ; but this may bo far indeed Irom indicat' 
ing a power in such prcpnraiiona to deal with that wonderful jtutBlana: m it 
is fonnd ia nature, united with the crude oxide of inm. Indeed, we take 
for granted that men of the highest mark in chemical Ecience are jast now 
cagorly devoting their attonlion to this intcrGsling prohlem ; and, as we have 
■aid, we look forward ruther hopefully than otherwise to the result. 

We are very far from participating in the Iriamph expressed by many at 
the parluil, and, ia truth, temporary failaic in the cxpectationB raised in the 
puMic mind by Mr. Bessemer and his discoveries ; but it is stitl true that, up 
to the present time, the " revolution " has not come off. The new nspiranlB 
for dominion in the realms of metallurgy — ne mean, of course, air-blast and 
oxygen — have not as jot been able to wrest tho sccpir^ from tho hand 
of " Old King Coal." Hia carbonaceous majesty is stQl " master of the 
sitoation ; " bow long he may continoe bo, wo by no means venture lo take 
on ourselves even to conjecture. 

In a recent discussion Leforo tho Iiondon Chemical Society on the various 
new processes of Bessemer, Morlin, and others, for tho mannliicluro of iron, 
Professor Abel rcnuuied that of all foreign elements in the metal, iho silicon 
was most readily and completely abstracted, both in the ordinary and in the 
nowly proposed refinery processes. The primary effect of air when passed 
into tho fluid metal is to oxidize a portion of tho iron, the temperature of 
the moss being thereby raised and maintained ; the silicon is simultaneously 
oxidated, and the graphite converted into carbide of iron ; which last, after 
the altainmont of a Buificicnlly high temperature, is decomposed by Iho air, 
tmd the carbon almost completely hnrnt oS. It had been demonstrated by 
repeated experiments that treatment with air alone did not remove the sul- 
phur or phosphorus to any important extent ; the abstraction of lliese ole- 
mGuCs requiring prolonged contact with such agents as oxide of iron, as in 
the ordinary puddling process. This lost process is consequently tho only 
effeclivo plan of purifying iron, hat the circumstance of its efficiency de- 
pending chiefly on the skiU and industry of the workman is alone sufficient 
to stimulate mano factoring energy to the production of a less laborious, 

-e lapid, and equally efficacious method of freeing the metal 
Ibielgn elements, whose presence detracts largely from i 
properties. 
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tion is (Utcrod nnd mny be then used. Tho gnlyanic deposit lakes place 
cold very ropiiily, and tho results are cqnal to thoso obtained by MM. 
BdoU and Elkinglon. I 

KESTORATIOM OF ANCIEST DROS2E3. 1 

M. CheTTEul has recently corainunirated to the French Academy a paper 
letting forth rcscorcbes made by him on ccnain BDcionC braiuD Etutaettcl 
brought from Egypt- Wo take one example. lie placed n Email com- 
pletely oxidated ofligy of AnuUis in a porcelain tube, lilted tbs taba irith 
hydrogen gas, and raised it to a dull red heat. Presently, water, eolotsd 
green, was seen to Fondenso in tile bell glues, and after letting the apparatus 
cool, "I took ont the atatnette," ho aaye, " completely rerivified. I placed it 
bef(>re the eyes of tho Acadomie, together with tho water and chlorhydric 
acid which represent the oxygen and chlorine of Egypt, now traosfonned at 
Paris, by hydrogen, into water and acid." 

ON THE rHODUCTION OF HEMATITE. 

At a recent meeting of tho Boston Societj of Natm^ History, Dr. A, A. I 
Hayes stated that he had proved, from careful analysis and e: ' 

pieudomorphs, as well as the more ordinary forms of hematite, that the in' j 
filtration of an aqueous solution of silicates of proto-pcroxiil< 
mangonesD, earned the produclioa of hematite. The beantifal block, ^wef I 
coTCring, which confers so much beauty on the ores of iron not tmly hem.- I 
Htites, as noli rs tho ore of manganese, is always composed of silicate tS \ 
proto-pccox.ide of iron, with silicate of one or both o.vidcs of manganese ; 
and tho compact peroxides of manganese, oDcn one their density and hard- | 
nees to this compowid. 

OREIDE— A NEW ALLOY. 

Messrs. Moarier and Valient, of Paris, have recently succeodod in forming 
an alloy whioli very closely resembles gold. Tho materials and proportiona 
used by them aic, piiro copper, 100 ports (by weight) ; zinc, 17 ; mognotia, 
6 ; ebI ammoniuc, 3-60 ; quick lime, 1 '80 ; tartar, 0. 

The copper is first placed in a crucible in a suitable furnace, and fased. 
the magnesia is then added slowly, dien tho sal ammoniac, lime and tartar 
Beparutolyand in tho form of powder. Those are kept from the an-, and well 
itirred with the copper for twenty roinnies, until the whole are incorporated 
together. The zinc is then added in strips or fine pieces, tlirusC through the 
cmst on the top of the copper. The whole mass in then thoroughly slined, 
the crndble dosed, and its contents kept in fusion for twen^.fivo minutes. 
After this tlie crucible is opened, and skimmed very carefoUy to re 
the dross. Tho alloy thus formed is poorcd ont into dry sand moulds if re- j 
quired to bo rolled ; if not. it may bo poui;ed into iron moulds. When n 
melted ill a blast furnace, it is rendered more applicable far oi 
wolks of art. 





KOkaKCAi, OF aciENTiric DiacovERr. 

This Hlloy, it ill stated, i^ very b<^auti^lII, n^scmbl»i ^Id in mixay respe 
and D1117 be nacd in a pnni condlUon, or ns a bnsc for gold pinting. Ita « 
U nboat ciglily rcata per pouud, and ycEitu sppeorancu is sach tiiat itwoidl 
Ti^udilf bo token far gold b; most easuol oLserrcrs. 

In- Friiaco a lixm iita already been passed la prerent frauds, hj compcTlii^ 
nadcr severe pconlticj for neglect, all manufacturers of "oreide " 
ihc word upon tiie articles produL'cd. 

Castiiigs mttilH of orcido are dcnnseJ with an ordinary pidtlo of sulpfmt' 
acid and water to romovo the oxide. Tlio line may ln) replaced with 6" 
but it nrnltcs tho alloy more brittle. 

The manufoctnro of orcido has been rcceiirly commenced ol WaleAi 
Coun. 
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A new alloy, applienhle for many pui'poiws in jiltieo of silver, has reccnlj^ 
been brought out in Paris. It is composed of silver, copper, and pui'ilied 
nickel, wliich mcmls may be combined in any suitable proportions ; as 
Bilrer, twenty parts; nickel, from twenty-fivo to thirtj-ono ports; and tho 
ro«t np to one bnndrcd parts in copper. An alloy is ilina produced, con- 
taining twenty par cenL of silver, and constituting silver of the third <lcgreo 
□f liaeniiES, tbos reversing tlio proportions of tho ordinary composilionE of 
the Keond degree. The copper employed mui^t be the purest obtuinaUo, 
and tlie nickel sboald be purified by some suitable prucess. ' 



OS THE OKIGIN OF " CLAY ST0XT3, 



The following is on obEtraet of a discussion which recently took place 
the Boston Society of Nntund History, on the origin of tl 
found in clay, and familiarly known as " clay stones : " 

Dr. C. T. Jackson considered the crystalhaing force of the carbonate 
lime to bo the cause of tho concrotlonaty structuro and form of these bodies, 
the foreign subatancra Dceosionally formed within them, serring as nuclei 
around which this Bcmi-cr}'stallization took place, the carbonate of lime i^- 
grogatlng end carrying with it the inert particles of day, the spheroidal form 
being tbat which wonld result from this actioo wheo the force was not ade- 
quate I0 tlie production of crystals. He illustrated this view by reference to 
tho spheroidal Btractnre of hyallito and of various bydrons silicates, Vhicli 
form from a gelatinous paste, in which there is not sufficient frcedoi 
motion to allow of the formation of perfect crystals. In case there wi 
birger proportion of carfranate of lime in solution as a bicarbonate, the 
tailine forms would liceome more perfect, as in tlie well-knovfn crystallii 
sand alone of Fontainblean, in which grains of sihcions sand are forced inl 
the form of calcareous spar by the energetic Bep-cgntion of the cryslallizli 
carbonate of lime ; [lie sand being inert matter which was forced by the 
earenns salt to enter into ibo crystalline form of the spar. 

Similar illnslrations were addnccd from chemical experiments ai 
scrvaduns In which spheroidal forma result, and also iu which foreign 
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■e of CTjatals. Ho qnoted the experi- 
a of Bondant, which ho had repcuCcil, in. which Fmesian blue -waa 
inclndcd in ccyetall of nitre anil alum. He also allQded to tho effects of 
dlScrenC moDstrua, in modifying tho forma of cryatala or totull}' changiog 
Ihcir fonus, instancing the ciystallization of sea aalc in Ilio forms of the 
regular octohcdroa in a aolulion of uiea, whereas the cube is its usual 

Dr. A. A. Ilayos followed Dr. Jnclwon. Having inquired of Dr. J. how i 
large was the proportion of sand ia the Fontainblcau oyetallizcd sandstone, J 
and receiTCd for answer about fifty per eent., ho Enid that he had often ex- 
amined the spots where thej were forraing, and hnd noticed a growth equal 
to tliosizo of B garden bean, to take place in t!io course of two or three wcck« 
of wet, spring-time weather. To form a just conception of tlie conditions, 
tho flict must bo kept in view, that tho brds containing them arc composed 
of fine silts, and ia tho case immediately under view, these were arranged in 
planes of deposition of altemnto courses, covered by much finer matorial, in 
layeis of different thickness; so that tho mass wna atratitied ; the coarser 
layer* being very jiennenblo to water. The rounded forms, often strongly 
Teaembling organic remains, are found resting between these layers, n 
conditiou necessary to their formation is, ilia praencs in the laga or 
above Uian o/abundanrx of carbonate of lime. 

The force exerted by some salts in their tendency to erystnllize is brought 1 
into view only when wo study their foiraation, and carbonate of lime ia o 
of the constantly -occurring salts which well illustrates, in a Tcmnrkabls j 
manner, this power of assuming regular forms. As bos been afated, with ' 
flfly per cent, of its weight of ran J, it forms regular rhomboids, hut the moi 
recent observations of some African truvollerH, who found their progress in 
peded by ■' stone plnnla," six or eight incboa high, formed of aggregates c 
spear-shaped cryatala of sand, cemented by carbonate of time, show, that | 
this lal;ge proportion may be exceeded, while tho foreign material is ii 
BOmowhat cowte stale. 

In die formation of clayatones, hovrcver, we are to consider the presencs 1 
of Rnely-divided matter suspended in, or so mixed with water of intiltrnlion * 
in spring-time, or ^neral saturation Irom position, that it has nearly a semi' 1 
fluid state. A sniumtcd solution of bicarbonate, or more commonly ct 
of lime, finds its way into the soft mass, by frost crevices, or channels left by ] 
roots, or even nir-bubbles, and at theBo points the concretions comn 
' wlien no nuclei of similar chemical composition exist. The finely-divided'^ 
matter inlerposea nn obstacle to the formation of crystals of carbonate of 
lime, far greater thou an equal amount of coarser foreign matter would do J 
and we observe, llien, the inilnonee of that beautiful law in accordance with-! 
which rounded /onus nra produced. In tho laboratory similar forma daily ' 
occur, where the presence of finely-divided and diffused bodicH anosta the ^ 
formation of cryatala, and globular, or curved-snrraced solids are produced ; 
OS in the animij frame, the celt-struetnre causes the dissolved phosphate of 
Lmo to toko tho curvilinear form pertaining to organixalion. Tho clayslones J 
which ore prodaced tinder the simple conditions here described, have ni 



Mntrlc Btrncturo ; n £lig!i( conformity to lliia strnMnre being observed, w 
B bubble of air, or a vacant space, jnarka the point of comi 
tion. In other cases, a slisll in Its calcarcons composition ofiers a prefsir 
nnclena, and as it contributes ita lime Holt, a cooccnirie nmmgement maj-'V 
noticed, in tlie forms rcEulting, especially after oiposii^ Ihem t 
Rounded massed onco fonned bccomo centres, or nncloi of aceondilrf oceu^ 
linS "eE^EStes. *""> central mass being Borrounded by splieres altadurf; 
but in all it is easy to read the inflnence of tha tendency of cariionale of limo 
to crystallize, and the opposition of the finely-divided silt, causing the par- 
ticles of both to assume forms without straiglit bounding lines, aa ths polar- 

izing force of crystallisation is nrrcsted in all directions. 

It may bo added [bat a great nnmber of bodies present rounded forms i 
pendent on a modification of tbia law of restrained crystallizatio: 
numerous iron ores, bog maDganeso, and even the more compact foB 
where Infiltrated solntians, forming part of the material, existed at i 
moment of aggregation. 

Dr. Hayes also made some remarks on tha formation of macle c 
the true theoiy of wbicb be stated that be had many years since illastrats 
by numerous Bpccimens and examples. Starting from the point wbere 
Beudant left tbo subject nesting on a supposition, it occurred to liim that the 
law was quite within the scope of a chemical dcmonfltratioQ, which would 
place this and Eimilar Instances of crystallizutiau among known scientific 
facta. Without entering minutely into the matter, we ma; take as an cx- 
umple a salt cxeiljiig a strong tendency to crystallize from a hot eolution on 
cooling, — ordinary saltpetre. A Eolulion of this salt, in a pure state, 
slovrly cooled, affords solid, sis-sided prisms, or the eiystals become solid 
if allowed to rcatin the fluid, and we observe notliing bat the result of ordi- 
nary cijstallizntion. If the process haa been carefully watched, — and it U 
a most interasting and instructive exhibition, — it will be observed that the 
panicles of solid, so soon as they became visible, are rcctongBlar, and that 
they are polarized. Motion may cause similar poles to approacb within t&^ 
limits of repulsion, when the particle tuma and brings its opposite pole Jt)M 
contact, the nnion taking place at a. certain angle, anil the frume-worit thtSl" 
laid out bcromea closed in by Buceeaaivo layers of polariiod particles, fomr- 
ing a n^lar, solid crjutal of a hexagonal form. 

The same operation going on in a soiation of the same salt, mixed willi a 
solatlon of common ealt, exhibits for some time the same process of con- 
StmcUon; bnt it soon becomes apparent tliat a solid prismalic aj/stal vi'll not 
JbnH, and time does not change the condition of the solution. A frame- 
work, or ilceleha crystal is bnill op as before, and possibly the interstices may 
be solidly filled, but there wilt appear a hexajtinal cavity in Vie centre, rcpra- 
tcnling a considerable part of the volume of the crystal. If wo carefully seal 
this cavity and remove tho crystal, we find the fluid contents to be a strong 
Bolntion of common salt, and the interior of the crystal has quite finished 
Butfiiccs. The suggestion at once arises that the crystal, having used in its 
stmcture all the saltpetre within reach, baa completed its form with a stroqr 
solution of common salt. To lest the correctness of tilis Bnppositloa, ma 
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may snbatilute a solid body, choosing one, which, from its finenca 
difRised uniformly, and wo ehall Hnd tliut a pura sale will, by its pr 

lis snspondcci matter, Jili its cacily guile doselg, and make np it 
truB solid i^rystnl in part of clay, Fnisaiftti bluo, or other bodies. Hnngiog™ 
IhroDgh the ordinary EUlts, cooling from Boludoos, or the melted stale, made' 
crystals will ba obtained almost tonBlanily, while in all casta of slow «■ 
pocotiDO and avoidnncQ of those conditioni) favoring the prodaction ot ' 
maales, solid transparent crystals only form. Employing thus many iho>». ' 
Bands of pounds, or only a few grains at salt, tho operation of tills law of, J 
polarisation extended tr> ennllgaous matter is seen, and in the exponmenU T 
alluded to, it was shown that its modified and more complex action giytf 1 
beautiful results. Skeleton eryslnls, such as Guhlimales, and snow-flakel„ r 
and frost-work may be assumed to bo solid cn/slals, at the iostonl 
formation : the vapor, or air, being polarized to fill tlia vacnncies, whicb | 
aiierwords appear, gives Iho bcftnty and variety so strllungly presented ] 
hy thoco. 

Mr. Stoddcr called nttenlioo to forms of clay concretioit or s^giegatioa^ 1 
which he saw somo years since in Windsor, Ct. 

On Iho lunk of the Formington Biver, was a bold, nearly perpeodicnlac- I 
bluff of the Connecticut valley clay, slratifiol in horixontat layers of fromi 
half an inch to an inch, and perhaps two inches In thickness. The divi»> ] 
iotud planes between the strata were indurated, perhaps ono si^iteoiith of_, 
aa inch thick, and somewluili harder than llio moss of (he chiy. £xpose4i I 
to tho elements tho softer clay bikd hcca washed out between tho hardcnett 1 
dlTislonal planes, (o tlio depth of one or two inches. Extending from oii9'^ 
baldened plane to another, were cylindrical concretions of from one fonrtii T 
to three fourths of an inch in diameter, at various distances apart. Tba J 
bluff, seen in front, presented tho appeumnce of smalt shelves soppoitod 
by inuumcrable smalt columns, many of which had a smnll hole tlmjn^ | 
the centre. They looked as if tlicy might have eollected about the rool^, [ 
lets of plants, hut it is quostionablo wbether roots wonld penetrate clay I 
to the depth of ten or fifteen feet, or their direction would always be \i 
ticfll. 

Tho columns undoubtedly were not lima ond clay like tho tlay-stoiiei»* J 
bat TDGiely indurated clay, as none of them could be found at the base of 14 
tho bluff, the fallen ones having decomposed. 

ON THE KEACnoNS OF THE AI.KALISB SIUCATES. 
T. S. Hunt, Esq., of the Canadian Geological Snryey, commuoia 
'the fallowing memoranda to Professor Duna of SJllitnan's Juumal. 
Bays: — I have lately been engaged in stadying the reactions of the nl- I 
kaliue lilicatcs with the cai^ionatos of magticsia and iron. Wo hnvo lony ^ 
known tbat carbonate of lime and alaituna have the power to remoro 
silicate from a sohitiou of soluble glass ; and I find tbat when a miK- 
tiuc of silica and carbonate of magnesia is boiled with caibouate of soda, 
tho silicate of soda at first foiiaod is decomposed by tho magnesia 
honato Dad the legeiuirated carbonate of soda is eiuibled to disaolvu 






'■ASSCXL OF SCIENTIFIC D19C0TEKT. 

portJon of tiXioL, Ihe result being a. eilicatlzation of tho 
the inCervendoD of the alkali. 

With soluble Eilica (as prepared b; igniiing the silira from tho dcfom- 
position of an alkaline silicate), this reocdon is very rapid, and even ivheu 
pulveriied quartz is boiled for aevenil houre with mj-bonalca of Eoda and 
magncsiB, a large amount of magncsian silicate is formed. IT we substi- 
tute prolo-carbonale of iron and boil it with soluble silica 
of soda, there is formed & hjrdrous silicate of the proloxj'd penuaneat 

II mil bo apparent that by virtue of the poircr of eanliy 
to decompose an alkaline silicate, and (hat of lljo regenerated carbonate 
of soda to dissolve silica even in the form of quartz, a small amount of 
alkali laay cflcct the combination of a great qaantily of silioi with earthj- 

SupposQ a solution of alkaline Eilicato, which will never be irailting 
among sediments where felspar exists, to bo diffused through a mixturo 
of siliceous matter and earthj corbonato, and we have with *■ tempera- 
ture of 212° F, and perhaps less, all the conditions necessary for ihe con- 
version of tho sodimentary mass into pyrosenito, diallage, serpentine, tnlc, 
riiodunitc, all of which constitnle beds in our mctamorphic elrola. Add to 
the aboTo Ibo presence of aluminous matter and you have tho elements 
of chlorite, garnet and epidote. We have hero the cxplnnnCion of the 
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OESEKTATIOKS OS THE SOLLTtlLITT OF SALTS. 
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At the Dublin meeting of the British Association, Professor Sulliran 
read a paper " On iho Soinbility of Salts at a Temperature above 100 de- 
grees Centigrade, and on the Acdon of Saline Solution upon Silicates un- 
der the Influenos of Heat and Pressure." The chief point referred to wai 
the fact, as already observed by Cous^, that sulphate of lime ii almost 
totally insoluble in water at a temperature of 1 50 degrees Cent At tem- 
peratures above 100 degrees Cent., tlie salt separating is not the ordinaij 
salt with two equivalents of hydralcd water, but the one with tho 
equivalents of sulphate of lime and ono of water. At a temperatute 
160 to 170 degrees Cent., the sulphate of lime is deposited in t 
drou* condition — afud of considcniblo importance in a gcologicul pmnt. 
of view, OS showing that anhidrate may be fonued even In water at tem- 
perature, which may be readily obtainable in deep seas. Ho also fonnd 
Labrador felspar exposed in a soluljon of common salt to a temperutore 
of 150 to 200 degrees for a considerable time is decomposed to som 
diloride of calcium being found iu the solution. 



VaS FUCHS, ON THE FOEMATTOy OF THE FRIStnTTE HOCKS. 

A biographical sketch of the life of Von Fuchs in SilUraan's Journal, t 

notice* the view* of this eminent chemist, in regard l< 
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SiM^M jgneoos rocks, — views pabliabcil originolly in 1837, hnt not hero- 
B t'cnorolly nc^ttssililc to ilio Araericun puWic. Tachs oppoicd the 
Plntonist anil tho thcoiy of upheayuls, williout, howuvcr, accopling liternlly 
aiKtrines of Iho Neptunists, Ho icnsoncd against tho view thiit iho crys- 
talline rocks were onto in a Btate of fusion, as fdlowa ; using gronito m 
iha illnBlralion. If granite wero onco in a molten coodidou, than as it 
to6Ied, in iho first plom, quartz must haro crystallized oat, and would 
ba<r« sunk down through the still molten moss, while felspar and mick 
mnet have crystullized at a much later stage of Iho cooling, as the necessary 
resnlEof their diflerent degreea of fnaibillty. Further, the intlaBlon of at- 
Benical pyrites, sulphide of antimony, lonrmolino, garnet fiuor-epar, &c 
by qnorlr, is jnrompatiblo with tho erystallization of the latter from a statS 
offlision. Accordingly the doctriuo of upheavals cannot be susWined. la 
onnneiatiug his own views, Pnctia begins with tho projiosilion, tliat omor- 
phifim must precede crjstolliiation, and aasames that ori^nally, tho solid 
part of tho earth consisted of silica and silicates in the omorphons forra, 
irtiile ^e Hquid portions were largely made ap of solutions of lime and 
magnesia or their carbouatca, in tho then existing excess of carboitic ncid. 
''ThiB I conceive to have been the primal, or chaotic condidon of om- 
globe; this may indeed hare been preceded by another condition, but to 
this state it mnsi have come before the formation of rocks could begin." 

The formation of rocks, sccoi'ding to Fuchs, began with tho silicatea. 
The stupendous crystallization thus induced mast have developed light and^ 
heat. Tho latter must have acquired groat intensity, ^^ even that of ig>- 
nitlon. The products were diScrenC as determined by circnmstoneeg, 
namely: granite, syenite, porphjiy, mien slate, lu!., which in ftet, ae b. 
known, pass into each othe^ and may he included together under tha 
term granitle rocks. Also at a later period members of the silieioua group 
were formed, but not so perfectly as at first; examples are cluy-slalo, and 
many sand-aloncs. The limo-slonea and ealciterous rocks began to ba 
formed simultaneously with tho stiicious rocks, and the productioii of hoA 
ran parallel through all epochs, down to tho most recent times. After tho 
deposition of carbooato of lime, tho vast quantities of carbonic oeid whi^ 
hiid Mrved to bold it in soludoa, became the material which shonld espe- 
cially contribnto to the sustenance of organic nature, SajsFuchs, "tliis add^< 
had from the beginning of tho creation a three-fold office; firstly to kcqii' 
tho carbonate of lime separated from the silicates, and for a certain time. 
to retain it in solution; secondly to furnish the Btmosphcre with oxygen^ 
aiid thirdly to supply carbon for tlie production of fossil coal and oigaui^ 
bodies. In recent geological times have probably been formed by their, 
deeompoaition, two kinds of prodncts, namely ; bituminous, containing 
mnch hydrogen, and humus-like, containiug both hydrogen and oxy- 
gen." 

Fucha notices here tho objection, that tlicro is not now enongh free oxy- 
gen in the atmoBphere lo fonn carbonic acid with all the carbon of the J 
globe. Accordingly a part of tho a-xjgen originally present must hn 
boHi devoted to other purposes, and be assumes that it was mostly ct 



I 



Bnmed at r tatter period in tho rormallon of g^-psum. He supposes £ 

before gj-jisum was formcil, thi:rc exiatuii the cosily solnlilo hypoEulphiH 
of lime, ami tliaC it poEsod iatu gyjisum by oxydation. For eaeh a phe- 
natncnon Facbs oSura tw explanations, l>otfa uC wbii^li accord with diem- 
iual principles, and one of whidi at tho Bsnie lime, acc^ounu foe llio pieaencs 
of &ea sulphoc in the gypsom Imds. Either the liypoaujpliitc of lime might 
ho converted into gypniin by imDMdiate oxydaCion, aikd tho free sulphuric 
aeid thereby formed also yield gypenin, by eontact with neighboring cht- 
Ixinnto of lime ; or the Iiypusulplilti3 of lime might be ruaolved into sulphur 
'and Eulphite of lime, and (he latter puss into gypsum, by absorption of 
oxygen. 

Instead of tho llicory of uplieaTa], Fuchs prop<BeB a theory of collopae, 
titi(io by ilia crjstalliintion of tllo amorphous masses tlioy would »»anmo 
Ik smaller space, and thereby c-avitiea and brendiea must bo formed, whitji 
would result in dislocaiiona, and llio falling down of largo bodies of rock. 
Tho Imlf solid mass whiiili was not eryatidlized lui^ht then ponctrara tho 
rifta of the neiglilioring rock, thus giTing origin to Tcins ond dykes. In 
tbose rcvolntions bowerer Fuebs also admits ccrtmn uphearaU. 

The views of Foehi hnvo found many objectors. Among olbers Betxe' 
Una controTcrted them and «ou~hC to woaken his chief urgnmcnt against 
the assumption that tlio conb vras originally in a etsCo of fusion, namely, 
tluLt in Endi citse all lime most CKist now as Btlicato and none as corhonatc, 
bccaiise at a high tempcmturc sillen expels carbonic acid from its combina- 
lions, by ftBMrting that tbn density (^ iho vast quantity of aqneoos vapor 
in tlie atmospiiore at that time would bave been siilfiriont to balonm the 
tension of carbonic -acid, so Iliat it could remain in combination with lime 
even in presence of silica. To this Fuehe replied, that at the fiudag point 
of silica, a lempcruturc far higher tlian that of melted platinum, tho tension 
of carbonic acid most bo bo exalted that tho piessure of the atmoepliere 
could not have prevented ita escape, osi)eciully since the tendency of siii^A . 
to combine with lime must hare lucilitatcd this eeparatiou. ^ 

OBSERVATIONS OK KOCK-SALT. \ 

We know that when wo melt salt it ciyslatlizcs on cooling in diffentnt 
forms, generally in cnbea ; these ciystals oro more or lesa conru9c<1, opaque, 
and always colored ; when common salt or crude rot-k salt i& used, (he 
results are diifcreDt ; if salt sensibly pure is euleiued and malntnined in 
a tranquil state of fusion, and cooled gently, it fornis crystals sometimes 
of a considerable size, and perfectly transparent 

Out of the air we can melt rock-salt sui'h as is found in nature, without 
decolorizing it, tliat is to say, showing different tints of a grayiab, red, 
or brown color; but if the calcination is made in tho air, and, as in the 
preceding r4isc, the fusion is tranquil and the cooling slow, the salt i» 
completely decolorized, the earthy matters ore deposited at tho bottom 
of the crucible, the fliloride of magnesium docomposea itself spontano 
;t with the moist atmosphere tho coloring mat 
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ir, and sll iho impurities are elimiutited by 
n plaeo in thn mosH ; there hib ftinned in- 
thJB manner two TCry distinct laTors, -wiiieh it ia easy to eeparsta. 

This opurstion conld perhaps bo applied with odvanlagQ in purifying cmdS 
rock salt, Bs well as ordinary sea salt. 

The fusion of the salt in contact with the air, or outof theair, wUleipIain, 
to a certain estcnl, how it is that the salt found in the Itoeom of the earth ill 
gencrallr contaminaiDd with coloring matter, and how, on the contrary, that 
which is exposed to the oxidating action of Che atmosphere ia wtiito and 
transparent 

From iheso facta wo cannot determine as lo the origin of the formation of 
rock aalt, for, by fusion, we can obtain aalc having a transparent appearance, 
■with phyBical properties defined ; but the pcesoDco of organie remoiUB envel- 
oped in the natoral product excludes the prolmbility of its being formed by 
igneiHU fusion ; besides, it ia dilGcnlt to iiuugiuo, if the mass hod really been 
ia a atoto of fusion, why it was that the clilorido of magnesium woa not de- 
compoaed. As to the pbcnomcnoi of docropilation wliicii haa heen obeerved 
to a certain extent in rocb salt, the same haa licau noticed in lalt crystallized 
in the wot way, therefore tliis cannot confirm the hypothesis of igneous for- 

Withont pretendinR to dccido tlio question of origin, these esperimeDUr 
show a product analoROua, if not identical, with natural rock salt — M. Mar- 
gueritle, Caiaples Rendus, 

NEW AKD CURIOUS GUAXO rRODUCT. 

At a recent meeting of the Boston Society of Natoral Hisloty, Dr. A. A, 
Hayca exhibited some specimens, resembling Tracbyle rock so closely, that 
most observeca wonld have mistaken them for Trachyte. 

Tbo specimens consisted of hand specimens, baring tbe uneven fracture of 
trachyte, full of capillary passages, with some cavities j there weni triictured 
planes of brown and flesh-colored minerals, resembling felspar, and soma 
small red, brown-colored and black granules ; but the moat characterialic mark 
was the occoirence of angular fragments aod gr^ns of yellowish green color, 
hardly diatinguishable from epidale by the cyo. The external surface waa 
brown and nnevcn, like that of a weathered basalt, or trap. The island from 
lAich these apecimona came bos been examined by a geologiat, and &cmi 
the prevalence of this ruck, it is aaid that he pronounced ihc island to be of 
volcanic origin. A mass was sent to Br. Hayes, and he found 
tnm] pianos, the dirisiona producing trapesoidol masses, their suifaecg and 
the lines marked by darker colors, and, so far as could be determined, llietQ 
was evidence of the mass being part of a rock fonnation of some 

The chemical composition disolosea tbo remorkalilo taa that this rock 
is composed essentially of fish bones and altered shells, which havo passed 
through the alimentary canals of sea fowls. Referring U 
bofbro made,* Dr. Hayoa stated that the organic mutter of fish bones in the 
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dropping of favl, reacts on the tione jihosphtue of lime, lo elimiiiRte ai 
HiUta uf plioapliocic Bcitl, nnd tliCEO cQiocnt oihcr portions, or decotopc 
siiclLs, wlik-h am composed of corbonatQ of lime and imimal ti»iacs. 
fulBpar-Uko gmnulea oro gcneniJly compact, coloiod ponions of « 
riiclli, having a cryEtalline form, and thcro ore nggrcgalcs of feirogiuon 
olnmiaona phoapliatcs, arisiog from tho same kind of action on femiginod 
nwttGr, whicb, in tlia form of a fine «lay, or volautic ueh, has been bron^ 
vrithin the spbcre of Iho action of ibe acid phosphates. The cavitiea bi 
lioiea proscnc minute crystalline facets of phusphatc of Lme crystals, 1* 
tlio capillary channels and pon», irliirh give llic tracliyte-liko cliorscler, ■ 
realty tho pnuiagcs lhrou<;h which llic cikrUinic acid nud other gnscs ea 
during tliB ironsformation of llio orgnnie mnttoc, precisely as they 01 
hasnic and trap, wlicrB igncoas action has been Bupposed to Imvo traen U 
flacntiol. 

This rock is covered more or less l)y Atlantic gnnno rock, presenting tfia 
variety which consists of compact, light-colorcil pliosphata of lime, coniuni^ 
ing about twenty ports in ono hundred of carbonate of lime, and in ioioe 
pjiits is a consolidated shell-hnnk; the recent sbeUa and coml fragments 
being Tisible. Where, dirough time and favorable expiisuro, the bone 
remains hare thoronghly decomposed the shells, bund specimens would be 
mistaken lor the flcah-colorcd, massive phosphate of lime of Kcw Jeracy. 
These mora or Ices tvell-cemcnted and altered rocks aie also eonnoetcd irith 
still more recent deposits, retaining even tho odorotis animal remains of oilxS 
acids ; and the whole formation, aboro ibot of tho tcnchjtic fonn of ri 
contains the remains of infusoria. 

Thus a amnll island of the Atlantic, lying nbont eighteen degrees north ol 
Iho equator, presents us with en cpitomiied ei 

Shaa materials wliicli, once endowed with life, have served to nourish 01 
living systems, and tlien given rise to chemical changes, resulting ii 
prodnetion of various mineral solids wliiiJi n ' 

Tlie trachyte-like rock forming the basis rock of Ibis island, theoretically, 
may have received its geological and chemical characters in ocean water. 
A Eubsidonco of the hind, after its surface had been deeply covered with 
organic lemains, would allow of that aqueous action of decomposmon and 
cementation which wo notice, and the subsequent desiccation would exploia 
the natural divisions by rents. Tlio formation of siiicutos of iron, mangta- 
esB, and allonuQa from phosphates of lime, is a mineralizing process which 
can take placo in ocean water by infiltration, volcanic ashes, or divided mt^__ 
tcrlals of plastic rocks being present, as analysis shows thoui to be. 
rock is liydroas, losing tlcarly ten per cent, of its wmght by ignition, c 

Water with a litllf orgBDio 1 
Hone PlioBpliatc of Lime,., 

Carboiinlo of Lime 

Oiidcs Iron, Monj^neK uid A 
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The excess of weight hcing due to the estimation of the phosphoric acid 
united to lime as bone phosphate of lime, while truly part of it, with a por- 
tion of silica, is united to the oxides present. 

These facts prove that mineral masses containing phosphate of lime, may- 
be thus formed from animal phosphate of lime, and present all the characters 
which we recognize in the phosphate of lime contained in the oldest slates. 
Additional interest has been given to this subject, by the investigations of 
Prof Booth of Philadelphia, and Dr. Piggott of Baltimore, who have ana- 
lyzed specimens, in which the phosphoric acid had combined with both oxide 
of iron and alumina. 

ON THE SOLUBILITY OF BONES IN WATER. 
BY PROFESSOR WOHLER. 

When bone-dust, such as is commonly employed as manure, is left for 
some time in contact with water, and the latter is filtered away, it is found 
to contain appreciable quantities of the phosphates of lime and magnesia. 
The same result is obtained when the water is freed from carbonic acid by 
long boiling. By filtering water for months through the same mass of bone- 
dust, it was found constantly to contain these earthy phosphates, and their 
quantity even appeared to increase in proportion as the organic matter of the 
bones became putrid in consequence of its long contact with water and air, 
and the water flowing off became turbid and offensive. This fact seems to 
have some practical value in agriculture, as it shows that without any arti- 
ficial preparation the earthy phosphates may be extracted from the bones 
and introduced into the soil in a state of solution, perhaps exactly in the 
quantity necessary for their appointed functions, and that in the employment 
of bone-dust as manure, all tlie preparation necessary is perhaps to lay it in 
heaps daring the summer, and keep it constantly moist. — Lifbig*s Annalen, 

ON SILICIFICATION AND THE CEMENTING MATERIAL OF CON- 
GLOMERATES. 

In the course of a recent discussion before the Boston Society of Natural 
History, Dr. Hayes stated that he had made a somewhat extended examina- 
tion of the cementing material of the well-known Roxbury conglomerate, 
and found that it was for the most part silicate of lime. There are cases 
where finely-divided slate argilite forms, with silicate of lime, quite large 
quantities of cement, uniting pebbles of considerable size ; but these exhibi- 
tions are only another feature, referable to the action of the same silicious j 
compound. The Roxbury conglomerate contains chlorine, and as chloride 
of calcium is readily decomposed by hydrous silica, it might be assumed that 
the silicate of lime was thus formed. But the conglomerate is very fre- 
quently traversed by bold dykes of trap, which contain a large amount of 
sulphuret of iron, and the fissures in the conglomerate, being often filled 
with sublimed quartz, the more probable supposition is, that silicate of lime 
was formed by the transportation of silica in the heated vapor of water. 
Such silica would combine witli the lime and alumina of the comminated 
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Blntea, and fonn the cement at tho pmntB where wo now find it. Dr. Haj 
also c::prQseed, as liia conclnsions respecting Iho Gilificutian and conscquGi 
preservalion of organisms, — tbat tlie piixets procoedod, step by step, wift- 
the change of the organiam into gaseona or ai[ncous matter, 'I'he molluscA 
ma/ be coneidcrod ai simplj oi^niicd water, for one hundred pan^ bj 
vreiglit, often contain ninotj-sevon pans of water, Tohitilo at 150° F. Tho 
cell waUs of olhumino-gclalinouii matter ate permeable, anil the infiltration 
of aqueous Botutions of sihcato of lime, would displace tlio water, gmduallj 
depositing silica in a hfdmaa stale, wliilo tlio lime passed out with tho water. 
As consolidation is hostontd by tho dccomporiition of tlie oniuinl matter, tho 
cell wall« bcenmo i;hangtid, and llie carbon or humus, in excess over 
which eon bceomo goscoua or nqneous, remains ; nstoining as a mere si 
ton tlio forms of tliD walls. Theec silicified forms are always porous, 
the flints conlnia the carbon af the organic in.ittcr, unevenly disn'ibalod. 
Ik beautiful illustratioii of sililication, ho referred to tlic spccit 
from CaHTomia, frcqaeotly found in the explorations for gold ; many of 
Epecunens presenting the Bnp vcsboIs entire in nil then: delicate orgauizatk 
and nearly natural color, while near by, on the samo piece, may I 
black portions, in which tho organized forms are lost, and tho color 
block. This striking diversity is due to the fuet that tho wood a 
points had passed into the lost stage of homus, — carbon and water,— 
silificatioD look place, and hence tho specimens present us witli bothsilici 
wood and siHcified charcoal. He observed the same changes, though 
obvious, whi)p examining the liighly interesting locality on tlto Island 
Antiguo. 

Sr. C. T. Jackson remarked that he had examined tho materials whit 
enter into composition anit cementation of sand-sloncs and conglomeratoB, 
and had found the cements to be dificrent in dlBcrcat cases. In some, car- 
bonate of lime forms the principal cement, iu others, oxide of iron composed 
a large proportion of the cementing matters, and In others, finer panielea of 
tho same rocks that composed tho conglomerate had formed a patse, whicl 
had been hardened by the agency of heat and bytlie production of HJlicalo 
lima derived, undoubtedly, from the decomposition of chloride of caldui 
Ho stated that when pebbles ore moistened with a solution uf chloride of adU. 
cium, and then placed in contact and heated, the chlorine of the chloride of 
calcium escapes, and tho oxide of calcium or lime anilcs with tho silex imd 
forms silicate of lime. There could bo no doubt that the chloride of calcium 
was derived from sea-wolcr. Sometimes in tho vicinity of trap dykes, as at 
Purgatoiy, near Newport, Rhode Island, specular iron ore, evidently dcrii 
from anblimation of oxido of iron from tho chloride of iron, had invested 
pebbles with a thin crjstallino film, which served 
nonting materials of some sandstones 
that on removal of the cnrbonato of lime by the 
crumbles into sand. In such sandstones the curbonatn of iimo was pnil 
infiltrated as a hi-carbonato, and on losing one equivalent of carbonic 
the carbonate of Iimo would solidify in crystalline form and flnnlj unite 
saad, making it into a sohil rock. 
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If a eaniJstono, winontoa Tij carboaato of lime, is axposcil to a high te 
poratniB, ailicato of lime would bo produced hy combination of eilex with the 1 
lime, and carbonic iu?id gas would ba disougogcil. 

ON THE GASEOUS FRODUCTa OF VOLCANOES. 

ThcfollovringinvQstignCiona of tha gaseous products of the voltanld mouik- 
taius of Itulir, wcro made by M. Dcvillo, in common with LDblunc and So- 
■wy : — I . Gns which was collected in May, Juuo, Septemlicr and October 
1655, at Torious points of Sim Etnuim of luvii from llie eruption of Vesuvioa, 
on MayI,lS59. The analyses of this gns ahowBdihat thogaswIiicliisBuoa 
from, thoso famaroloB which hare been called dry fumaroles, and which mily 
canicB with it anhydrous nUutline chlorides and small qnonlilies of sulphalea, 
is nothing hut a stream of air either unaltered or containing less oxygen, 
thus — ao-l and 20'C per cent of oxygen were found in it. The some is the 
case with the gas loaded with vapors of muriate of nnimnnin, which wns es- 
pcllod from the lower porta of tlio laro in October. — 2. Gas collected in 
September from the fumnrulos on tlio small plain in tho centre of the upper 
crater of Vcsavius. This gave nqticous vapor of tho temperature of 140 dog. 
to 174 deg. P., mixed with a little vnporof sulphur and sul[)harctted lijdra- 
gen. In one Gamplo of this gaa 3-51, in another 9 26 per cent, of carbonic 
acid wero found. TUo remainder was only air, from wliich nearly nil oxy- 
gen was extracted. — 3, Gaa collected in September and October, from thoso 
fumarolBB on the summits of Vesuvius and Etna which throw up a mixraro 
of aqueous vapor, mnriotic acid, nnd snlphorous acid, nt high tmnpcntturoi, 
194 deg., 257 deg., and 356 dcg. F. This again is nothing but air partially 
depriTod of oxygon. — 4. Gas collected in Soptomlicr 1855, oil llionppor 
border of the cono of empiioD of liltna (185S). This nppcr margin, in Jime, 
still possessed an abundance of fumoroles of eulphuretted hydrogen of IS3 
d^. F. In September, they only eroitled aqncona vapor of 142 deg. P.; 
which was perfectly nentral, and tho vapor was only accompanied by oir. 
The constitution of these gases, wliieb cscaiffl from tbo snmmils of VEBuvius 
and Etna, is snch as wo might have oxpocted. Air is always intermixed 
with the gases ; nnd die emanations of carbonic acid, salpbar, enlphnrettcd 
hydrogen, muriatic acid, and sulphnrous acid, are products such as tlie elcAj 
crater innst furnish in tlio same woy as a cracltcd chimney over a fim. — 
S. Ofls collected on the Sth and 22d of October, in the Ijigo di Naftia or liOo' 
di Polici in Sicily. The composition of this gas varies with time. In nono* 
of tlio gnses could o combustible gus be detected. — With referctico 
solid productions of the eruption of 185S ; tivo kinds of lava Ho»-ed < 
this cmption. Tho one which made its appcoranco hist is dorh, as i 
famished with o glossy coating, and has no action apon tho magnet j while 
*o other kind is gray, much more crystalline, nnd slrangly magnetic Both 
contain nearly tho same amount of iron, eo that tho iron is not contained " 
the snnie form in the lavas. TliH one contains 1-4, l!io oilier 2-2 per cent. 
phosphoric acid, Botti contain some chlorine, a portion of which in as it 
wero mixed in tho form of a soluble chloride, whilst anollicr portion ' 
It mth water, bat only obtained by tbe dccompwition of the 
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ral with hisalphitto of potash. Pliosphoric acid is nliFajs prosent, imd so 
hIso is chloriDC, whith cuitititDtcs about S-lOOOths of the lava exanuned. 
CbloHno is ako fbimd in the rorka of Piinkci, in an amphi^QDOiui Etratum of 
the SumiDH, and in a elag-liko stratum of the same mouctain. The felspar 
of the lavas of YcsnTins appcaia to be nniphigenous, and is distinguished 
from that of the Sotnma by its oul; containing traces uf soda ; wliilc in tho 
felspar of the lavaof 185S, Ibe nxjgon of the soda is in tlie proportion to thU_ 
of the polasli as 3'09 : 1- Tliis proportion in t3ia mineral of Fasso-grando af 
B'21 ; 1, and in tlui omphigcnous pcrftct crystals whitb were thrown out ol 
tho volcano on the SSd of June, 1*G7 : 1 accordin;; to Uamour. 



to tlic French Academy on the nbove subject, M. Dicb 
y Etatiug, that io 1S40 the price of sulpfauret of carbon wofU^ 
as hi);fa as from fifty lo sixty &ancs the tdlogtauuDC ; but that Eoon afier-l 
wards he reduced its price bo greatly that in 1848 it sold al eight franca ting 
Icilogramme for (ho parpose of vulcanizing India-mbbcr. At present 
an apparatus composed of three retorts, he is able to tnanaractare th 
tnense qnanttty of 300 kilogrammes of snlphuret of carbon in twcnt; 
boon i although scarcely a year ago, with the same furnace, the san 
torts, and tho same omoant of fdel, he could only produce 150 kilogrms. 
the some time. The product now costs him only 50 ceaiimcs tho kilo^A 
gmmme, and Uo has no doubt that, by opcratinB on a larger scale, it mights 
soon be sold at 40 francs pec 100 kilogrms. As, however, this substance has « 
at prcovnt only 3 very limited employment in tlic vulcanisation of India>^ 
mbbcr, tbo author having a largo quantity on his hands, onturally desired tn 
find some other purpose lo which it might be applied ; and conBicIera that hs 3 
has diacoi-crcd one of tlie grcalcat iroportonce, namely, the extraction of fat^H 
matltrs. 

Ho slate* that Paria daily produces 30,000 kilogrms. of bones, which ai 
collected by the diijffhnien and carried lo the manulactorios of ivory-blade 
and gelatine. Here they are sorted, some lieing devoted to tbo pttjdnction 
of ivoiy-black, others of gelatine, whilst some are sold to the workers in 
bono. Tho greater part of tham (25,000 kilogrms. daily) are employed in 
tho manuEtcturo of ivory-black ; but those undergo a proliminaiy tr 
fur the extraclionof their fatty matter. Tlie bones ore broken and boiled | 
with vrater, for about three hoars, iu large caldrons ; the fat floats on ilia 
surface ond is nkimmed off; the bones are token and thrown mto a heap, tq 
nndeq^o a kind of fermentation, in which the production of heat induces n 
state of dosiecation which iits the bonoa for calcination. 

In these operations the bone nudcrgoos a great alteration : the long boil-'l 
ing in water dissolves a great portion of the gelatine, which is nera 
the production of a good black ; and the fermentation and long cxpoinre tc 
tho oir causes the almost total dostmction of tho animal matter, i 
bad black is produced fur the sake of only 5 or G per cent, of fat. 

Tho author states that muc^h more ndvantageoiis roanlls may bo obtained 1 
by the employment of sulphuret of carbon. Ho proposes lo crush iM \ 
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r tones almost to powdor; ilion to (rent them wiiJi this ngent, whirfi almost 
F inatantTy diasolvca all tho grcnsc TOiiuiiiitil in lliytn ; iiml from tliis it may 
L be «opnnncd hy distillation, which is greatly facillutted by the low tcmpera- 
Ftnre at wliic^h this fluid boila, luid tho vasa with wliich it may Iks condcnacil. 
■"Thoqimntilyof gToaao thus oblainud is 10 or IB per cenl., and it is sapcrior 
I to t1>At pmcarad by boiling. 

Hq oddi, that tlie same ogout niny bo applied to die extmctioa of oils iront 
I alcng:iiioas Eceds and of Che grease irom wool. In tlie latter case tlic gKOiio 
I- iatracted bcconita a useful pro'iatt ; it ia a batjretcous sabstance, adapted 
I fiir tho iDonufaclura of some kinds of soap. 



ON SOME NEW 1! 



S OF TBEATDIC LINSEED OIL. 



njploycd diiufly as tho vdiicle in 
V nil is used to lliin and prepam Iot 



The following is an alistmLt of a pnpcr recently read before the Society of 
Arts, London, by Mr. C. Itinks : 

Linseed oil appears in four diJTcrent forms : IbC, the oil in its natural 
rtato, callod raw oil ; 2ndly, this raw oil rejiaei}, or from which has hcen sepa- 
rated its mucilage and coluring matter; 3rdly, the rairoil fioi'W, that is, 
ir intended to bo made more drying than tho original oil ; ond 4thly, 
I oil put into a rariety of conditionB as to thiekncss, color, etc The 
ongieet oil used by tlie artist's, color-maker the writer fbund to consist 
T- chemically of a solution, in any excess of oil, of the olcato of lead, which 
P luul obviously been made by hcatltif; raw oil along with IJtbarge and water, 
I and nflorwnrds expelling, by heat, tho f^iress of water used. This kind dried, 
'n fifteen honr^. 
The T^aed oil, in pQint-mating, is e 
which to gilnd whilo pigments. Tho nc 

nie the finer kinds of paints, from which bvited oil is excluded by its daik 
color and nftei^ffccta. Tho raw oil is, of itself, a very slow drier. The ro- 

» fined is stilJ more Imperfect In this respect ; and hence, to quicken the work 
ti tlie operative pointer, arises (ho necessity for using, along with these two, 
qiiriCs of tnrpcntiao or (he compositions c^ed driers. 
The clear oil produced nflcr boiling, even when from the vc>7 Ivst makorn, 
always eontaina a consideniblo goantity of lead, and is durk-eolurcd — al- 
most black, and dooa not, on exposure to air, materially bleach. Its rate of 
drying, per se. Is, on an average of the best kinds, fifteen hours ; but more 
generally ranges between twenty-four hours and sixty hours. 
■ • Tho oil-boiling trado is divided chieSy between two classes: — the paint 
I, jnanufhclurcra and grinders, who iml! oil for their own nao and for tlieir own 
le; and the oil boilers and refincn, who receive from ibo oil merchants 
id from consumers — not ihctnBclvea boilers — the raw oil, put it through 
I &c operation, and return it at a certain charge per ton. 

The problem is to take the raw oil and give it an efiiciont rote of drying 

I property, that can be modified at pleasure ; to give to it any color, ranging 

I : between dark brown and straw color; and to give to it any required degree 

1 aS limpidity or viscidity that will fit the muttifiirlous requirements of the 

manufacturer and unist. 
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To test tho drying raw of an oil, or of a: 
to dry it, it IB simply nei.'easarT lo Bpnyid it 
expose it to the atmosphcro, and lo note tl 
ttom its fluid to a snliil Etate; mid dio c 
touched with vho finger, and neither artlicring tc 
iU reniovnl, ia taken ils evidenre of its being dry. TliB drying r 
oi! is mrtterially nffseted by teinputBtura — tho hygromclric condition of fl 
atniosphBre, by its Btaio as to atDlncss or motion, nnd by tllo ptesanco or al>- 
senro of sunlight, etc. An oil that in a wiinn, brccly Eummer'a day will 
dry in eight or ten lionrs, may not dry in ]C3S than fixtccQ or twenty wbcn 
tim ail is foggy and motionless ; and in an unfiiroralilG winter's day may Di 
diy in leu than from twenty-four to thirty hours, 
Tlie practical results of a vast number of experiments made by the v 
thus given : 

CKpoiiure to air, dries, fonr dintinrt kinda 
□r contribnte to that resulL These ai 
< taking place naturally between the oil 
mienl action consequent on exposuro. 
le specifle I'hemiiail acliou upon iJio oil ol 
he induced chemical lU 



When an oil or an oil pain 
Firatly. — Tho clicmical oe 



Secondly. — Those dna 
Eomc element in the [ligmiM 
tinguiahed fium tlio naiunkl. 

Tiiirdly. — Those dne to tho peculiar phyEical irfrHc^are of the compositii 
of the paint, through whieh, within Ihc some snpcrfieial area, a. larger surrat:e 
of the oil is brought under the action of atmospheric agencies. 

Fourllily. — rurely mecAonica; actions, brought about hy molcrular dis- 
tnrbaoees in tho oil or paint, by wliieh fresh particles of the oil or frchli sio^ 
Ikeea of it are being, during the time of eiposuro, continually thrown up 
the action of tho atmosphere. 

In any iustanco of an oil or a pnint drying, iho inBncncos at play 
tribute to that result can be traced to one or other, hut moat frequently 
tombined effect of two, or of all of those kinds of actions. 

The cjcperiniontB showed that tlie lii/drated proioxidta of eertaln 
pre-eminently cxerdse a speciHe drying action on tho oil. The hi 
proloxides of iron, of nickHl, of cobalt, and of raanganose, 
markableof the class; bat it is tluuugh tho latter (i, e., the hydralcdproK 
ido of manganese) that all fiie suignlar and happy etfects upon tho oil nreto 
be practically accomplislicd. Tlia addition to the oil of only from thrco to 
live parts of the hydrated pmloside of maoganEse to 1,000 of tlio oil, g^res 
hirth to peculiar changes ; and, by Iho simplest of mcthodE of after treat- 
ment, this chemical fiict ia made applicable to the prodnetion of any required 
kind of drying oiL 

Arrangements for manufacturing drying oils on this prindple have boeil 
adopted, nnder the miter's direction. 

1^ oil, used in very largo quantity at a time, is mixed wi 
protoxide of manganese, or inaterials yielding that, in quantity 
tween five pounds and fourteen pounds to the ton, and the oil 
to from 100 lo 150 dcg. Fah. In a TOiy short time — ten or twenty 
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t?— the oil loaea ita pscaJiar yellow color, pasaing through a proeniBh into a 
t Jrowaieh tint, wliilet the oxide diaiipi«ara, being ilissolved ia iho oil. In 
tc of "solatiDn," oa it ia called, tlio oil has already hud givca to it, 
Lby this simple, rapid, and inoxpcnsiva operation, a very consideriiblu amonnc 
mfit drying power, and a fit in this state, to bo applied to a mnltitndo of 



OS A KEW SULPHIDE OF CABEOH (CS) 

As yet only one flidphido of carbon has been known to exist, namely, CS', 
■esponding to carbonic acid CO*. A proloaulphido CS corresponding to 
l»nic oxide CO lioa ncror bisEa obtained. At a recent mooting of the 
onoh Academy, H. Baudrimcnt announced its discoverj-, and gave thefol- 
Irbwing brief accoant of its prepacatioo and properties: — 

ProtosulphiJa of tnrbon may bo obtained by the following procesees : — 1st, 
By deeompoBing the vapor of ordinary bisnlphido of carbon with spongy 
plntinum, or with ptunicestone, heated to redness; nndcr these eircnuutoacee, 
the biaaiphide is deeomposcd, on aLnndunt dcpoait of sulphur takes plocej 
whidh often chokes up the tube, and a gaacoug body ia formed, which ia tbo 
pnMosolphide of carbon CS. This well defined reaction is sofflciently ex- 
pUcit. Sd, Itia obtained sunultoncously with the biiiulphide when that body 
i» pieparad by iho ordinary meiJiod. 3d, By doLompouing the vapor of CS' 
at a rod heat with pure lampblack or wood charcoitl, but especially with frag- 
BWnts of animal charcoal. 4tb, Bj decomposing tbo vapor of tha bisal- 
phida with hydrogen at a red heat. 5tli, By calcining sulphide of antimony 
!s of diorcoal. 6tli, By ths rcactian of earhonic oxido upoa 
)hureUed hydrogen at a red licnt. 

co-f-Hs=no+cs: 

The firttproc«aa yields the gas iDaBWto of purity; but when obtained by 
Bfte otho; methods, it ia contammatcd with snlpiitde of hydrogen or carbonic 
It may, however, be purified from those by being rapidly passed 
a solution of acetate of lead, chloride of copper dissolved in hydro- 
^(Uoiic add, and then drying the gas collected over mercury. 

This body is gascotis, coloriess, and possesses on odor, leminding one of 
mdinaiy snlphido of carbon, but not disagreeable, and strongly ethereal. 
Bespired in any largo qoantity, it appears to lio powerfully ana»thetic. It 
boms with a, bright blno flmne, producing carbonic add and Eulphnrotta 
_ «£id, with a little sulphur. Its density is a little greater than carbonic add. 
Bts the eold-produced mixture of ice and salt. Water dissolyes about 
a volume of it, but the solution rapidly decompoaea into eulphuntted 
rogcn and carbonic oxide. It is not more soluble in alcohol or ether. 
At a red heot it ia feebly decomposed — 1st, by a spongy platinum; 2d, 
by the vapor of .water into BS and CO; 3d, very readily by hydrogen into 
HS and CE ; 4th, by copper into graphitoid carbon aud sulphide of cop- 
per ; and, finally, by exposure to the sun with an cqnal volume of cblorioo. 
' in takes place, a partial conden^tiun and formation of compounda, 
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wliich I Km at present investignting. Anatyirf In- ojcy^n in the endiome- 
ter, it gives e(]unl roliimca of curbouic: acid unil Bulpliurous ociil, from 
which wo nioy dednrc tlio formula CS as reproscnting its comjjosirion. 

Many chemists linro niteioptt'd to discover IhiB hody; nnd its having ca- 
Esped their investigation, is attribatable, ivithout doubt, lo its reaclion upan 
water and the eolutions of tho n11:idies, which resolve it into carbonic tncfdo 
and sulphuretted hjdcugen. — Camjilm Rend'if. ' ^^^H 

OS TUE CUEMISTKY OF WINES. ^H 

Mulder, tlio celebrated German eheniiit, has published during: the post 
year an Interesting contribuliDn to popular Bcienco, entitled the " Cliemislry 
of 'Wine." Bcferring to tlie little progress which lias yet been made in the 
aeeuralo analysis of the vDrioua kinds of wine, ho says: — Tiio almost un- 
limited Tarioty which ia pocnlior to wino, and depends entirely upon varia- 
tions io the constitnonis of tho wine, has never been tm«d back to its cnnso ; 
and fiirtbcr, many metbods of delenniuing creu the most ordinary vinous 
ingredients, arc still imperfect, and must be replaced hy others. I>ast]y, lltere 
ore many adulterations practised upon wine, which keep pace with the ex- 
tension of chemical knowledge, and wliidi have been us yet by no means 
auffleicntly explained. We have only Io consider tlio immense multitude of 
ivines, all dilTcring in color, odor, flavor, to be satisfied tiiat an exact chemi- 
cal knowledge of them must bo almost impossible. The compositicn diflcn 
according u tlie wino is icd, or not red. In the lost iDcntioned, no particu- 
lar eoloriDg matters are found, and only a trace of tannic acid ; in dio for- 
mer both are present. Alcohol and water are also among tlie principal in- 
gredients, then sogar, gnm, extractive and albaminous matters; then free 
acids, sach as tarturie, mcemic, malic, and acetic acid, tartrate of potadi, of 
lime, and of magnesia, sulphate of potash, common salt, and traces of phos- 
phate of lime ; also, and especially iu cellared wines, substances which im- 
part oromB, as ecnanlhic and acetic ether, in variable proportions, and. other 
vohitilo matters. In rod wines and in many others, a litllo iron, and, 
according to one statement, somo alumina, may also be detected. Lastly, 
the best wines contain, according lo Faure, a peculiar substance, which ho 
calls (tnantliine. These ingredients vary exceedingly in proportion. Tho 
quantity of some is ao insiRnificant, that tlio substance almost disappeors 
during aaalysis. Tlie quantity of somo may ho detonuiaed by weiglit, and 
of others ^ain is still greater. Most of lliu properties of wiau depend upon 
tlio sugar, alcohol, tartaric acid, and water, which exist togWher in it ; that 
is, putting aside taste and smell as standards of comparison. By n com- 
paratively rough analysis the proportions of tho chief iogredieats may bo 
ascertained, but no chemistry can detect tlio formatiou or exhibit the exjst- 
once of the aroma which gives to some wines their fidjBlons,valae. Scienco 
can investigate the organic constituents and point oat the relation between 
tho ingredienta of tho soil and the vegetable structure, but science is unable 
lo bring the structure of plauttj into connection with the nature of their specif , . 
products. 
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It is not BtrongQ that tlio grapes which grow on the Bunny eide of tha 
JoJumniBberg ehould bo very Enporior, aa farna Ibo flUTOr and fragri 
their juica is concomccl, to ixose produced on the oppoailo side of the moon- 
taia ; nor Hmt, in gencrftl, n hotter and stranger wine is pmtiaced in warm 
r^iona than in Gn<:h as are cold or tempenUe. If we add to tliia, that the 
peculiar nature of the soil, its constituents, llio influx and draJiugD of iviitar, 
the lightness or stiflbess oE the ground in which the roots spread ; that, 
flutber, the drjnesH or dampness of the air, and tlie change or equality of 
tempemturo, exercise a, well knowu influence upon plants and tlio Ihiits pro- 
duced by tliem, we ehail at loast have a general idea of llie varieties of 
the juice which conBlituto the principal alemcnl of these heny-bearing 
fruits. 

It is, moreover, Eofficiontly known that tbcro i^ a general diflTerence in the 
color of grapes, Lotiraen black, purple or rod, and white ; the juice of both 
is colorless, luid colorless wine cod tbcrcibre be obtained froDi both. If the 
lilack, purple, or rod grapes are pressed, and the skios thrown aside, a color- 
loss wine, wliich iiL sabstaaco cqaols that procured from the joice of the 
idiile grape, is obtained by fuimcutation. I say sabstontially, fbr the variety 
in the juices, which even a slight diffbrcnce In the external inSneuees occa- 
sions, vrould effectually picvont tlio one leimeated liquid from equalling Iho 
other in Baror and aroma. Or is it, perhaps, that the heat of the sua pene- 
trate* more thoroughly the purple grape, while its dark akin partially pre- 
1 of light ? 

mical action possible to the joiee of the purple grape 
a amall bladder) aa tliat which is prodoccd in tlie 
juice of the white grape by the difference between these two powerful inQuj. 
enccB, heat and light! We know that in oar tegians the whito grapes oro 
much sweeter than the pm^le, and ascribe this pecnliarity to the difference 
of the plants, but forget that in the easioi panage of the light tlirongh the 
colorless skin of the ivhito grapo wo poascss a snfRcient explanation of a 
more powerful chemical action, the result of whicb may ho a larger tbrmo- 
lion of Bogar. And if wo gcnnrally lind the purple grapea inferior in flavor 
and nnoll, we must ascribe this circumsuuico to beat, wliich in this case 
penetrates mora easily Iho skiu of the grape, and which in all living Ihinga 
is a powerfnl means cf exciting chemical action. 

HiB opinion that wine which has grown old in bottles baa therefore become 
richer in alcohol, is thorough Ij- false. I do not dcuy that the alcoholic con- 
tents of many old wiac3 it considerable, but I deny that the wine bohlg kept 
In bottles incceasca it, Evaporation is very much hindered by the cock, even 
when it l9 not mvercd with rc«in and seating wax. The engor which exisU, 
-for cxttmple, in red wine. Is in too insigniflcant a quantity to evolve alcohol 
by meuis of fbrmontation ; and in aid wine, the o]iening of the bottle ouuea 
tuf escape of coibonic ncid. Therefore, the fbnnation of alcohol in the bol> 
ties is impoasiUe. The simple explanation of our finding old wine rich in 
alcohol is, that on!)' the stronger wines can bo preserved, and the weaker 
ones cannot resist the ctTccts of time. The color of wino is materially 
aflcctod by another ebaugo which it undergoes when cellared (I 
27 



I 



from the act! 
Is then, tho same cl 
(indosed, a 




I 



I 



'IC DISCOVERT. 

posing It to be in bottles). The color of liqnenr-winea becomes darJiEr, 
BBch -wines as arc rich in tannic ncid, port, Tor example, deposit a 
and become lighter. Hed-winca, which contain no largo amonnt of 
acid, gonersllj grow dailtcr. The details, which most ho m 
order to explain this change, will ho hotter nndttstood when 
consider more piiTticuliirlj' the coloring matter of wine. "With regard 
fact jnBt mentioned, that wines which, are not rich in tannic add, iteqnire 
daiter color, 1 will only obaorve fhal tho diminution of free acid in [he 
{be it tartaric or acetic) is always connected with, this appcornnce, fbr 
red hne is tlio eObcc of free acid, and the dccn^ase of euch add allows 
coloring matter lo appear more porplc. 

Corking is an ojieratiou that may Korionsly affect the chemistry of 
and tho mischief reaullinip from the growth of monld, cousiug a i 
flavor, is so frequent, thftt the professor expresses surprise that other 
trivancOB aio not adopted for Qxclnding tho air. 

" It really seoma strange that in this age, when so many other 
bo employed, cort ahoold sdll he made oso of to stop botilea. The ir 
cork, one side of which is in contact with tho air, allows, eqnoUy with 
wood of the wine-cask, the development of mould plants. The laelo and 
smell of wine is, under such circumstances, identical with that of manjr 
other mooldy sabstanres, and is what ve call musty. Tho mould of cork 
differs of conrse from that of wood, and the taste ts consequently not exactly 
the same. The smell may bo distinctly perceived in almost every waie- 
liOQSe in the country. Tho monld grows from the outside to the inade, and 
shoidd it reach the inner side of the cask or cork it imparts a tusta to the 
wine. On tliis account old wine casks must front time to time be cleaosed 
outside and iiiside, and new corks mnst bo pot into tho bottles, even wllOB 
the old ones are imhnrL If t^ inside of the cork ho covered with rosia or 
ECaling-wox, the ontiTUice of the air is cat off, and tho Ibnualion of mould 
hindered, though not prevented. Wines which have been long in bottl 
acquire an nnpleftsant tasto Irom this monldiness ; they arc brought 
do honor lo a pKit, and pr^i«e is expected, which cannot honestly 
given." 



THE MANOT^(]?TTli: AKD PREPAEATIOIf 
FAT, OILS, ETC.- 
Pmdafllon of Serine and O&im. — A patent has >en r?«cntlj granted 
England to Mj. Hills, for improvements in the productit..'' <"" Stearine and 
Oleine. His raetliod consisB in mixing the fat, heated to 1 iO° ^"''■ 
ten per ceni dry sulphaio of litno, chloride of calcium, or other suiC'"' 
stance capable of ahsorbingp water; then adding five per cent, hydroci 
or nitric acid, and sliiring tho whole together for an hour; water is 
added, and heated, by means of steam, lo the boiling point, until tho add it 
entirely separated from die fat, when it is run off and melted 
water, and pressed to separate oleine. A stream of hyarocMoric acid gas 
nitric wad vapor may be nscd instead of tl«! liquid acids and sulphate 
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Castor Oil. — M. Berris, a French chemist, has recently pointed out 
several new uses for castor oil, which will undoubtedly increase its commer- 
cial value. He says : 

" By distilling castor oil upon concentrated potash, the sebacic acid and 
caprylic alcohol are extracted as separate products, which may be turned to 
good account. The sebacic acid, having a high melting point, may be em- 
ployed, instead of stearic acid, in the manufacture of candles, and if it be 
mixed with stearic acid, the hardness and quality of the candles are greatly 
improved, and in appearance they resemble porcelain. It is possible to use 
caprylic alcohol in all the purposes to which ordinary alcohol is put, par- 
ticularly in illumination, and in the composition of varnishes, and from it 
certain other compounds may be derived, of remarkable odor, similar to 
those which are at present largely used in commerce." 

The cultivation of the Palma-Christa plant, which produces the seeds 
from which castor oil is pressed, has been somewhat extensive in this coun- 
try, particularly in Illinois ; but owing to the limited use of castor oil, the 
demand has not been large enough to warrant extensive planting. But its 
application to other purposes may increase the demand and make its culti- 
vation profitable ; as it would be at one dollar a bushel for the seeds, in 
many places south of latitude 40°, up to which point the plant matures with- 
out much danger of frost, and although it grows much larger further south, 
it docs not afford as great a jdeld in Mississippi as it does nearer the north- 
em limit of its growth. 

Nuisances arising from Tallow and Soap-ivorJcs. — The question whether it 
is practicable to prevent the obnoxious smell produced in the melting of tal- 
low and in soap -boiling, has recently been examined specially by Hm. 
Grodhaus and Mnk, in consequence of complaints that have been urged 
against the proprietors of candle and soap-works in Hesse Darmstadt. 
Professor Stein, Dresden, has made experiments on this subject, and recom- 
mended the tallow to be covered with a layer of charcoal while melting. 
This plan was tried, but without satisfactory results. Hm. Grodhaus and 
Fink recommend passing the vapor into the furnace a few inches above the 
bars, so that it may be burnt and carried away by the draught of the chim- 
ney ; or passing it else into the chimney itself. For this purpose the melt- 
ing vessel is to be covered with a closely-fitting wooden lid, furnished with a 
tube, passing either into the furnace or the chimney. By this means it was 
found that, with arrangements of apparatus, otherwise similar to what are 
generally employed in candle aijd soap-works, the offensive smell could bo 
prevented, whether the fat was melted dry over the open fire, or by the aid 
of high pressure steam. An attempt was made to pass ,the vapor, when 
melting by steam, through the fire, but it was found to put out the fire, 
although this was not the case when the vapor was passed into the fumaco 
over the burning fuel. 

ARTIFiaAL PRODUCTION OF GLYCEEINE. 

Wurtz has succeeded in preparing glycerine artifically from the tribromid 
of allyl, C^H^B'', which ia obtained by the action of bromine upon the iodide 
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of ailjl, CH°I, iodine being set &ee. The hromid 'u a lieav^ colorW 
lii^nid vhich, at & tompcralurD below icn dc|;rDca cuntigrade, orjslulliKt 
beanliful colorlcaa prisma. Bj the action of this bromid dissolved ii 
add apoa acetate of silver an oilj liquid was obtaiDed, boiling at S6S° < 
gi^e, nsQtral, colorless, ood hcaiier tbaa wMer. This liquid is triaci 
C'H'^O'*, By Baponiflcmion with barjla-wntcr, acetalo of baryta nnd gl 
CBtine were formed. The latter was identified by ils properties 
analyais. — QmptaBeiulm, xliv. 7S0. 

fiOLVENT PHOPEKTIEa OF GLYCERINE. 

Adruntage is being taken of tho solvent and prcsorvative properties -ii 
gljceriuo, in the prcporiLtion of medidncB, both for iotenuil nnd extem" 
uee, and of various essences for cnlinary purposes. Glycerine approachetf" 
Tery nearly to diluted alcohol in its solvent power. It is snpposed to poa- 
sees the sane power of eapportiog □ntrition as cod-liver oil, and to be more 
easily digested iu many cases. Tliis, however, requires the confinnatioa of 
experience. Many gpecimens have been sent ns of medicines prepared witb 
it, each as iodide of iron, quinia, iodide of qnioia, carbooale of iron, iodine, 
:. The enliniuy pcopaiations are esscmee 
lemon juice, lemon flavoriog, etc. The 
extremely probable that in many cases glyce- 
Eolvcntflud preservative. — Mtd. TiniasaTid 
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A corroapondent of the London Society of Arts, 
commends glycerine as an invatuablo remedy for ius< 
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OH THE COMPOSmOt.' OF DISINFECTIKG rOWDERS. I 

At B. late meeting of the London Soeiotyof Arts, Br. Smith, of Manchei- 
ter, communicated the results of some important researches made by him- 
self and Mr. M'DoDgall on disinfecting agents. An examination of the 
various bases was first made. Of these, magnesia was found to 1» the most 
ruloable as iv disinfectiDg agent, forming an inEOlnble ammoniocal salt, and 
one which naturally exists in the economy of vegetation. On a dmilar 
comparison of the acids, tho sulphuroiH proved the most efficient; its disin- 
fectant power equalling that of chlorido without decomposing the ammonia ; 
a nataral constitnotit of tlio soil being also the result of its action. A com- 
bination of the bOEe and acid in the form of sulphite of magnesia wbb next 
tried widi signal success, a slight odor, however, still remaming. The 
known inHuence of phonic or carbolic acid (one of the products of coal-tar) 
led them to combino fivo per cent, of it witli flio salt previonsly omployoj 
By this means a disinfecting jiowder was produced, which has proved r 
Quukably efficient in all instances where it has hitherto been tried ; in 63 
tiictB iniesCed with fever, and iu cases of for advanced decompo6ilion. 
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ON THE EMPLOYMENT OF FERROCYANIDE OF POTASSIUM FOE THE 
REMOVAL OF RUST-SPOTS IN WHITE LINEN. 

The employment of ferrocyauido of potassium may often help us out of 
great difficulties in the case of rust-spots in linen. These do not always 
consist of common hydrated oxide of iron, but also frequently of oleate of 
iron, which can only be removed with difficulty, and with the assistance of 
heat, by oxalic acid, or the binoxalato of potash ; aud often not at all by 
sulphuric or muriatic acid, for these acids can only be applied cold and very 
dilute, as otherwise the linen suffers. From the high price of oxalic acid, 
therefore, a cheap means is wanting, when a great quantity of such iron 
moulds is to be destroyed. A case of this kind once occurred, to the 
author, in which sulphate of iron had been used instead of potash, by which 
three hundred napkins and other table lined all acquired a rusty yellow color, 
which, on being washed with soap, instead of disappearing, became darker ; 
the sulphate of iron being decomposed by the soap, and oleate of iron pre- 
cipitated upon the fibres. 

Immersion even for several days in water acidulated with sulphuric and 
muriatic acids produced no effect, because the oleate of iron was not decom- 
posed. It was here that the ferrocyanide of potassium did such excellent 
service. It was added in comparatively small quantity to the water, acidu- 
lated with sulphuric acid, and the linen was then moved about in the fluid. 
The linen became blue. When all the yellow had disappeared, and a clear 
blue had made its appearance, the linen was rinsed and treated with solu- 
tion of carbonate of potash. Here the blue color again disappeared, and 
with it a great part of the yellow, which only remained in spots. These 
were then very easily got rid of by dilute sulphuric acid alone. 

The explanation of this process is easy. By the formation of Prussian 
blue, tlie oleic acid is separated from the oxide of iron. The carbonate of 
potash then brought into action combines with the oleic acid, decomposes 
the Prussian blue, and at the same time also dissolves the greater part of the 
oxide of iron, so that almost all the iron mould disappears from the stuff 
simultaneously with the Prussian blue. Caustic ley does not act in the same 
way ; it certainly destroys the blue, but the rusty yellow remains, because it 
has not the same solvent action upon oxide of iron as carbonate of potash. 
— Prof. Bunge, Polyt, Centralis. 1857, p. 542. 

ON THE APPLICATION OF ANJBSTHETICS. 

At a recent meeting of the French Academy M. Heurteloup road a paper 
on the application of anaesthetics. When ether or chloroform is adminis- 
tered by means of a sponge held at a short distance from the nostrils there is 
no ascertaining the quantity inhaled, since the breath of the patient or the 
slightest draught may cause the vapor to deviate. Moreover, in spreading 
and mixing with the ambient air it may cause convulsive coughs and other 
inconvenleooes ; and sometimes, after long and fruitless efforts to produce 
fitup^factioii, this effect is suddenly obtained to an alarming degree, ending, 
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porhapa, ia death. All this, M. Henrtcloup ohscn-es, is owing to the i 
Bibility, under tlie present system, of regulating tiie applicutioii i: 
anxsdictic, to remCMlj which inconTcnienco he prnjioses an appnrntiia 
mvn inrcntion, coneiBting of a gliuB tube, having each of its orlGceB c 
widi cork, into which another tobo of a smallpr dinmeier is inserted. 
of the latter commamcatea by moans of a flexible Cube with a i _ 

taining chloroform, which is blown into the larger tube by a smiill pair of 
bellowa. The cMorofbrm possca tJience into the tabs at the opposite ex- 
tremity, which ends in B, point, leaving the smiiUcsC poesible apcrlore for 
the escape of the vapor. It ia through this aperture the patient inhales the 
ajuesthelic, which issues in a conical form, expandiog as it lisoSj and mixing 
with the BIT ; so that as the apparatus is bnmghl nearer to or removed from 
the nostrils of the patient the power of the aniEsthetie is increased or dimiiir 
iahed at will, and the operator may stop or resume its emission bj stopping 
or renewing the action of the bellows. 

A correspondent of the London Medical Times wrilis as follows ; Ever 
since Dr. J. Y. Simpson made the qnalitics of diis pon-crfol agent known, I 
have been in the habit of using it freely in an eKtensive general practice ; 
Bad, although I have used it at least one thousand times, I have never Men 
the least had consequences follow from it, and I cimsider that this SDee«w 
depends greatly on the precaution I take bofbte administering the chloroform ; 
this simply consists in administering a glass of spirits or wine. 1 preibt the 
former, even for ladies. The wine, or spirits, seems to cxcrdso no eff^ on 
the chloroform, while theb Btimulating quality keeps np the at^tion of tha 
heart daring the time the patient is nnder chloroform, anil prevents sinking. 
I had occasion, soma years ago, to perform a slight amgical operation o 
lady who was fiiarfully afflicted with aKlhma, and excosaively ni 
husband hcing a medical man, objected to the use of the clilorofbrm in 
a case, but I assured Mm that tha wine vronld prevent any evil faappe 
The operation was performed, the patient saved from tha pain of it, and i 
her great relief she had no return of BBthmit for a long time, and when it 
return abe had reeonise to the chloroform, ivhich, again for a time, gave I) 
great relief. 



NEW ASJESTBEHC AGENia. 

Several new agents have recently been proposed for replacing other a 
chloroform ia anoisthcBis. The principal of these is Amylenc. 

Tliia substance is said to have been discovered some fifiocn years iig:o II 
M. CnJiours, thoitgh Smt described in 1844, by M. Balard, professi 
chemistry to the Focnlty of Sciences of Paris. It is composed of ten atoioB 
of carbon and ten of hydrogen, and bears the same relation to fusel oil (U 
amylic alcohol that olefiant gas or ethylene bear to common alcohol. 

It ia made by distilling fusel oil, or amylic alcohol, with chloride of zTne. 
On adding the fusel oi! to a concentrated solution of chloride of zinc io tbe 
cold, Eoluiiou or admixture d[>es not take plaee, but on applying hcoC tbqr'fl 
mix and form a homogeneous li<^aid, whieh begins to distil af 
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of aliout 2BG deg. Fiih. On re-difltilling- the prodaet tJius obWineJ, the 
eballition wlikli rammences at 140 (leg. Fah., risca during the ]> 
aboat 570 ilcg. Fah. Tlie most voladla pmtB of this diBtillutioa a. 
ecpoiated, and agiCalcd with conccntrutGd Bulplinrip of id, whea the umylcae J 
in a pum Etnlo will liee tti tho suiface. It is oolarless, t-orj mobile, and haa i 
a low Bpedfic gcaTJty (stated by Dr. Snow to bo 0-659 M 56 dcg. Fab.). 
Bs boiling point is 102 dog. Fab., and tho density of its vapor if " " ~ 
haa a peculiar anil disngrecablo smell. 

Amylene waa first uppliud as anojatholic by Mr. John Snow, and for a 
thnowna remmmended as, preferable to ether and chlorofonn In produein{f | 
llnpcfaetion or tiniBsthOBia, on tlie Bpeda! ground that ila employment w 
miattendcd with diingor to tho pntient, or nearly ao. MM. foucliar and 
Bonnet hovo, howcrcr, in a recGot communication, addressed to tho French 
Academy, rcmcdcd facts leading to qaito a contrary rceolt. In twelve e 
pcrimenta pcHbrmed on rabbits they have Bscortuncd that the aniesthetic 
eflect of ainylcne is produced wlilunfroni three to six minutes aftor ila ap- 
plicntioii. Before stupefaction ia produced the animal utters picrdug oioa 
and throws its head backwards ; its breathing U occelcnuod, tho globe of the 
eye is strongly ipjcclcd, and moves convulsively ; - a tracheal hoarscaeig 
Blways accompanying tho above symploma. The period of insensibility 
does not last long if the application of amylcne bo not continued ; in iho 
contrary aav, however, a eoniploto collapse tokcji place ; the auimalj 
•Iratched ont witboat motion, obeys every impulse of the hand, And resem- 
bles s flabby moss in which breathing is hardly perceptible. This stato mitf 
last twenty minutes without canaing death. Tbo blood drawn &om the or- 
teiies daring Una period still proserres its ttsnal color. AnintaU subjected to 
tiio action of amyleno for a certun length of time, continue after the opera- 
tiofl in a state of stupor and imbecility, which sotnolimcs lasts seven or ci^t 
hours ; but in none of the caaes obBCrved by the authors of the communica- 
-^OD has death followed tho application of amyleno. The conclusions la- 
«nlling from their oxperiraents are asfollowa: — I. Snlpbnrie ether, chloro- 
&rm, and amylene are, of a\l volaUle Babstances oxpcrimmtcd on, tho only 
ones that produ<:e anssthesia. 3. Amyleno docs not produce smpefactioa 
nnbffis the tjuantity of air with which it is diluted bo very small; but tlian it 
acts upon the animal economy, and especially upon the respiratory organs 
in a manner wliivh may produiw dangerous e&ects. 3. Chloroform has all ' 
ihe advanlagCB of amylcae, nitbout tho evils which accompany the n 
tlio hitter. 4. None uf the substam-es above mentioned produc 
■whether local or general, when applied to any pnrticnlar part of the bodyby 
iiuoctioa under ibe skin. 

From tbfso nod other rcsulu it may be considered lu certain, that amy- 
leno is no bolter tluui uldehydo artificial oil of naphtha, Dutch liquid, and 
other bodies of the class of ethers, or hydrocarbons, which have been 
proved to bo inferior to chloroform. 

Amnthesab^llie Oxide of Oirbtm. — Tbij gas is nsod only Ostemally, and 

I tho diseased part. From the experiment by the unfortnnnio Clienot on 
lumself,we know that internally it is a poison. According to tlie trials of M. 
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Tonrdia, of tbe Facnlty of Medicine of Strnabourg, and aftowards of Dr. 
Oianatn, it has uo effect wlieu npijliud to tho skin, nnlesa tlio epidermia bos 
beer, pnivionaly removed. Bui when applied to llic skin from wbicli the 
cpiilGrmia is removed: or to b wound or Eoro, it acta officiicioQRij und pro- 
dnc^B pocfcctl; tho anjCBthetic efiect ; and in the dinisa ut Sttosbuurg, satis- 
fttCWrj MfltJts liavo been obtained. We ndd tliat nmmonia nppeora lobe an 
antidote la oxide of carbon. _ 

Anaslkesis by Carion/c Acid. — A physieian at Paris, Dr. Follin, ins re- 
cently endeavored to aUcviale pain by means of a coBtiaued stream of car- 
tHiJiic acid ^OA. Aftpr the discovery of gases by ebemifltrj, towards the cIoec 
of liie last ecntiirj-, mcdicnl men in England early undertook to exnniilio tho 
curvative properties of different gases. TIio first experiments were jnade by 
Ingenhousz. Ho made known that n finger, wben tlie epidurmia was re- 
moved, had the pain increased b; oxvgen, but diminished, und after a 
while removed by nitrogen, carbonic acid, or hydrogen. Tliis fact, o 
log to this anthov, was then known in Prance, where it hod been | 
observed. 

It was soon after made ttseful in therapcntics ; carbonic acid w 
niied as llio moat cffeelivo gas for ranioving puia, and was employed m 
Bnccess in several cases of nlcers. Bnt fi-om 17D4 lo 1S34, tho fads at 
have been forgotten. At tho latter date, M. Mojon, Proleasor a 
proposed tho use of this goa anew. 

Dr. Follln waa led to undurtake his experiment irom a knowledgt 
recent triale by Di. Simpsoik of Edinbnrgb. Ho has applied a doncho of 
the gas with encceaa for the relief of p^, in the case of three forooles Iiaving 
an ulixrated cancer of tlie neck of tho ivomb. Quiet followed the applica- 
tion in a tew seconds, and continued, in one case, for ten to twelve hours, 
when a new application waa required ; in a eecond, eight days ; and in dio 
third, an iiilormediate interval between llio other two. There wns, how- 
ever, no curative efiteet, which ia not remarkable. Others havo repented 
tho experiments. The gas mnst of course be made pure from any jnnrialjc 
acid vapor, which may be effected by passing it through a concentrated 
solution of carbonate of soda. Dr. ToUin prefers bicarbonalo of soda for 
obtaining the carbonic acid, which he decomposes by means of tartaric aai. 
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Aliorine Ink. — An ink bearing this name baa recently been prepared by 
M. Leonhardi, of Hanover, by digesting tweuty-fbur jiurts of Aleppo galls 
and three parts of Dutch Madder, with one himdred and twenty ports of 
warm water. The liquids filtered and mixed with IS ports solution of in- 
digo, S'2 sulphate of iron, and two parts crade acetate of iron solution. Tiie 
advantages of this ink ara, that, 1 . It does not contain gam ; 2. The tannato 
is prevented from separating by the sulphate of indigo; 3, MotddinesB is 
prevented by this addition and by tho acetate of iron. 

On ihs Preparation of Writing Ink in Cafes. — After M. Leonhardi b. 
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discovered the mode of preparation of the so-called alzarino-ink, whicli U 
pailicTilarlr useful, he was onxious to prepare it in a form which would 
allow it to ho BCnt to a grent iliBlajice and at any time of the year, render its 
transport convenient, nnil diminiflh its cost conaidornhly, hut, at tlio somo 
timo, fnMl all (he n-'qiurcments of an excellent oniclo. This is attained hy 
the dry oUiarino mk in cakes. The " inlt-powdcre " liitliorto found in com- 
moTfe are not to bo compared with it, for the; not only possess a different 
composition, but never dissolve completely to form a, clear Bolutiou in water, 
and their employment is attended with so many incoDvenJenccs and disad- 
yantoges, that they have bceu given up. Common black ink may indeed be 
evaporated to dryness, hut it leavoa a tOBidtte -which does not again diaaolvo 
completely in water, and never fumiBhca a nsciiil ink by this solation. The 
recipe for the prepamtion of the cake ink is as follows : 

Porly-two ports of Aleppo galls and thiee porta of Dutch madder arc ex- 
tracted with a snfGcient qnanti^ of hot water ; the fluid is then filtered, fiva 
I and a half parts of eulphato of iron on: dissolved in it, and two parts of n - 
f^ solntion of iron in wood-vinegar, with one and one-fifth part of soluCioii of 
ligo, arc added to it. The mixture ia evaporated to dryniiSB at a modi>- 
rato heat, and formed into cakes of a proper size [for iustanco five inches 
long, tiiree and a half inches broad, and thttsi-eighthB of an inch lliick). 
One part of this cake-ink dissolved in sis parts of hot water, fumihhea 
a Bscellent writing and copying ink, whilst even ivilh one port of coke ink 
aid ten to fifteen parts of water, beantifnl writing inks are obtnined. — 3lit- 
1 theiL da GetBoiie-Keransfur das KSaigr. Hannoiier. 

A. copying ink, for piinting with the ordinary copying press, giving off ait 
impression analogous to that of writing ink, has recently been introduced in 
England. The ink is made of ground nutgalla, fourteen pounds ; of sol- 
phalo of iron, six pounds ; of gam Senegal, twelve pounds ; of soap, thiee 
ponnda j ot molasses, four pounds ; of Prussian blue, three pounds, and of 
filtered rain fliteen gallons. Tlio natgalls are boiled three hoars ii 
water, and the clear liquid drawn off. The gum and sulphate of iroi 
then separately dissolved in the vrater, and the whole is mixed with tha 
nntgall decoction, and exposed for about three weeks to the u 
when the liquid is drawn off from the deposited matters and sediment Tlie J 
molasses and soap are now added to &e fluid, and tlie whole evaporated In .1 
a water bath, to nearly the consistency of ordinary printing ink, and Iho I 
lampblack and Prossiaa blue are tliea mixed with it. The above ingiedi- ] 
. ents form a hbick ink ; but any other color may be obtained by using o 
responding coloring materials. 

Dr. Bly recommends the following method of preparing ink : A decoc- i 
tion is made with a pound and a quarter of nutgalls, and as much hot water 
as will give five ponnds of liquid after straining. Then four on 
digo powder is mixed with half a pound of snlpburic add, the n 
for twenty-four hours, then dissolved in five pounds of water and ei^lit 
ounces of powdered chalk, and eight ounces of iron filings added. A part 
of (ho acid is neutralized by tlie ohalk, and a part by the iron filings, fom ' 
sulphate of iron. The Bolniioii thus ohtniued, mixed iviih tlio d«octioi 
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Tho foUowiiift IB a ropy of iho BpcciflcationB of a patent reccnlly g 
la M. SoDiauBi^u, fbr a prot^ess for prododng diemical iDorkB or writing on 
paper, witbont uaing a, liquid like cninmon inkx, liy employing chemicalljr- 
prqiarcd paper, and a chemicaUj^ifepanHl pencil, Btjle or other-liko IdeRii- 
ment, to trace, write, or mark Ott paper, wliereby tho Balls or BubstanceK in 
the pencil and paper, when liey come in contact, will chemically unite 
under hygrosropic coniiitiona at the notnral temperainre of the atmosphere, 
and will form Tisiblo chemical colored marks or writing on tho paper. Ily- 
gtOBCOpic cunditioaB are necessary to the proeesa to effect cheimcJil wri^oj; ; 
moiBtnre is the agent vhich enables the ealtB or BitbsCBncos used to eCfeet 
themical union, hut no liquid Ie employed. 

To prepnrc tho paper, the common BiKtng that is nsei for writing paper 
IB sBtorated with a salt or Balls, or sabstancea of coneiilorablo solubility, and 
whiuh. when dried with the paper, will maintain its dryneBB and freedom 
&ojn nioiKtaro under ordinary atmoEphcric changes. Colorless salts or sub- 
stancoa are prcfoircd for this pnrposui or they may bo of snch a light tint as 
not lo be difl'ercQt from the color of writing paper. Tbis «dlt or salts, or 
Bubstanco, is to form tho ground for tlio colored moita or writing to bo pro- 
duced on tho paper. Yarions salts may bo used for this purpose, nccordiog 
to the color of the marlis or writing to he produced. For instance, to pn>- 
dnco blue marks or writing, the paper Is prepared with ferrocyanide of am- 
monium, which is VC17 soluble in water, or with salicylic. To make black 
marks or writiog, indigolic salts, euxanthic salts, and morpliine salts are 
used. To make rod marks, moconic salts, kcmenio Bulta, pjromeconic soils, 
and angelic salts are used. To prodaco green writing or marks, the paper is 
pcopared with caiTeiu or tbemic salts. These sails, cither singly or a mix- 
ture of those spcciBed for each color, are mixed with tho sizing of ibe p^ier, 
which is applied in the usaal manner, and the paper is oAerwards dried am i 
pressed in the common way, No certain qnantity of these ealts ti^uires to 
bo described, but about one ounce of any of them is sufficlont to impregnate 
Iho Eising for about half a ream of common foolscap paper ; a lessor quantity 
being used to produce feebler colors, and mors to prodnco darker shadcB. 
Oilier wclUknown suits than those specified may also be tiscd, btit those 
named wHI effect the resulls herein doacribeil — tho principal feature of ihia 
inrcnlion being Eo produce chemical writing without an ink. The patentee 
now taken a deliquescent salt, and, for choapncsB, he prefers al&rric oxide — 
tlie nitrate, chloride, or sulpha^ of iron, oblained in any of the usual 
methods. This salt is triturated and mixed intimately with plastic clay, in 
about [bo quantitiea of an ounce of salt to a like quantity, by weight, of clay 
or similar Bnbstante. Tho ferric clay is tlion moulded into any dcsitwl 
farm to constitute a pencil or tracing instrnmcct, and is aflerwards baked in 
1, to drive off tho moisture by beat. The beat is continued, b 
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212 degrees Fahr., to drive off all the moisture and to harden the clay. 
When this is accomplished, the ferric pencil or tracer is removed from the 
oven or other place, and plunged into molten bees-wax, spermaceti, or any 
substance of similar character, which will form an air-tight coating, and not 
decompose the ferric salt The chemical pencil or tracer, thus produced, 
may be placed between strips of wood, like a common lead pencil, or it may 
be placed in a metal pencil-case, and the point of it scraped to expose it to 
tte air. The chemically-prepared paper, previously described, is now traced, 
pressed, or written upon "vsith the pencil or instrument described. The 
ferric salt in the said pencil, during the act of writing, when exposed to the 
atmosphere, absorbs moisture; and when it (the ferric salt) comes in contact 
with the salt or substance in the prepared paper, the salts or substances in 
the pencil and paper unite chemically (forming double decomposition), pro- 
ducing a new ferric compound in the prepared paper, and thereby producing 
chemical-colored characters, marks, or writing. Any of the ferric salts 
named for the pencil will produce the different colors mentioned on paper 
prepared with the substances heretofore specified for producing these colore. 
The pcnfcil or tracer may also be made of a very porous substance, which 
may bo steeped in a solution of ferric salt, then dried to expel the moisture, 
leaving the salts in fine crystals in its pores ; it is then plunged into bees- 
wax, as described, for the above-described pencil, and for the same purpose. 
Type may be formed in the same manner as the ferric clay pencil described, 
and chemical printing may be executed without the use of common topical 
ink, which in some cases may be advantageous. A very porous fountain 
pencil may also be made, one whose pores will permit fine ferric salt to per- 
colate as it were through them, and be transmitted to the paper in the act of 
tracing or writing, and impressed on the paper by a hard point on the pencil, 
to bring the salt or salts in the pencil and prepared paper into contact, when 
the two will unite under hygroscopic conditions of the ferric salt, and pro- 
duce the chemical marks and writing heretofore described. 

Another method of obtaining the hygroscopic condition necessary to form 
a chemical union between the salt or substance in chemically-prepared paper 
and a pencil, without employing a deliquescent salt to produce chemical 
writing on paper, is to use glycerine as a component part of the chemical 
pencil or marker. Without the employment of a solution it will afford the 
same requisite amount of moisture as a deliquescent salt. Paper prepared 
with starch, as a sizing, will produce blue marks or writing, if it be traced 
upon with a porous pencil or fountain pencil containing iodine and glyce- 
rine — the latter not being present as a liquid, but simply as a hygroscopic 
agent. 

Another method of producing the same chemical marks or writing on 
paper as those described is, to prepare the paper in the same manner as that 
first described, and employ a dry salt in the pencil, and supply the hygros- 
copic conditions necessary to form the chemical union of the chemically-pre- 
pared paper and pencil during the act of writing or tracing, by placing a 
moist sheet of paper under the paper to be written upon ; or they may bo 
supplied, after tracing or writing, by pressing a sheet d moistened paper on 
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Iho written or traced Burfnee ; by eithur of which acta the salts wiU 
the necessary supply of raoistBro to enoble them to form tioublo 
Eition, and produce chemiiiJ marks or nTiting on the pagior. The salt 
aaita preferred for making ciry toll chemical pencil, foe producing dicralcal 
writing or markinEi of the rhuraeter desirilicd, are Iho tartmte of iron, tlie 
hyperaulphalB of iron, or any of thu pcrmanoDi iron suits. 

Heretofore it has been a desiderawm to obtain a superior substitute for 
the common lead or plumbago pctudi and the crayon, and altio for tba 
metiioj of writing with a flaid-liko ink. The lead pencil and crayon only 
make mechanical marks, which ore cosily erased ; and writing with ink ~ 
troublesome, becanao tiie pen has to be often replenished. 

This improred metliod or process will produce ehcmieal murki 
ing sqanl to those made by inti ; and tlie motliod of writing or prodi 
them is ns easy as the act of writing with a common pencil. It wiU, 
superior method of writing on books and bills, and making permanent re- 
cords on pa{ier. It will afford security against alteration of the writing on 
rocords, as it will require the spcdfic salts in the pencil and paper (o pro- 
duce a writing similar in color and shade to that which is attempted to be 
snpplanteil, changed, or altered, and to that on the part of the document 
written upon. This process obviates the evils and objections inddcut Co the 
use of a common pencil or pen and ink. 

The patentee claims "producing chemical marks, records, or writing, on 
dlemically prepared paper, as described, by tracing, pressing, or writing 
with a chemically prepared pencil, style, tracer, type, or other suitable in- 
Btmmcnt, on sudi paper, under the hygrosi'opiu eoiiditious herein described^ 
or in any manner subatanllaQy the same." 
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At B recent meeting of the Royal Institationj Mr. J. Barlow, V. R.. 
presented tlie following communication, on the now product, known 
"Parchment Paper," recently invented by Mr. W. B. Gaino. 

Thecomponndaof wooiiy-flbro are carbon, hydrogen, and oxjgen; iho last- 
named elemcots being eombind in the same proportion as the; exist in water. 
In this respect woodj-fihre is identical with starch, dextrine, gum, and 
sugar. Unlike these substances, it is insoiable whether in water, ether, 
alcohol, or oil, and much more averse than they are to chemical change- 
Mr. Barlow called, attention lo the enonnons inconvenjence which would 
arise if water could dissolve cloth, or if vegetable tissues vrore easily de- 
composed. It is, however, many years since Braeonnot discovored that 
aawdust, linen, atul cotton fabrics, &c., could be made to part with -a 
portion of their constituent hydrogen in exchange for an oiide of nitro- 
gen obtained from the decomposition of the nitric add with which they 
e treated. Polonie afterwards applied this principle in operation on 
paper ; and to the same Jirinciple must be ascribed the gnn-cottoa and 
collodion of SchiJnbcin. Taking what may be called the gun-paper (Pol- 
's paper) as a typo of all these suhstances, Mr. Barlow showed by 
dmeut that it is indummahle and highly cleciricul, ani 
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hvdrogcD, it becomea fifiy per cent, hearier ibon tho paper out of which 

Tho snrfiicc-ac:tion of Tcgotablo fibre in rcceiring dycis was then moo- 
tiancil, In order to introduce eome researclies recently mido by M. ICnhl- 
monn, Director of, the Mint bC Lille. Led to the invcBlig!Ltioa by th9 
gonctal notion tliat ozotixod substances, as wool, eilL, Sx., are 
cejitible of dj'cs then are vegetable toxCurea, M. Enhhnonn instituted t, 
scries of OKperiments on gun-cotton, both woven and in the wool, by 
which be discovered that cotton or flax, thus azotizcd, will not tabo djej 
but that if either b^ spontanoons, or elso hj ardfidally-produced decom- 
position, the fibre loses put of its nitrons principles, it then nctnollf com- 
bines with colors much more energetically tbaa it did wiiEo in its natural 
state. Specioiena of tho cloth which M. KublmiLnn had oxpenmented 
Dpon, and which that gentloioan had seat for iliQStniitian of tbiB subject 
w^ie exhibited. Having reminded, tho audienin that. In all those 
a change in chemical constitution accompanied tho change in physical 
properties, Mr. Barlow contrasted with the pjrosjltzod textures of Knhl- 
mann and the gun-paper of Pclooze, the woven fabrics subjected to Mer- 
cer's process, and the Parchmenl-^per, Hia invention of Mr. Oaino. 'Bj 
acting on cloth with chloride of zinc, tin, or caldnm, with lolpbaric and 
arsenic acid, and, especially, by the caustic alkalis in tlie cold (the tom- 
peraturo somotimes being IqwofoJ to — 10° Fahr.), Mr. Morcer baa ob- 
tained mnny important offotts on tho fineness and the general appearance 
of cloth, and its susceptibility of dye, It being known thai Bulphurio add, 
nndor certain conditions, modiflod vegtlablo fibrn, Mr. Gnino instituted 
a course of experiments to ascertain tbe oxact strength of acid whii:h would 
produce that olfect on paper which ho sought, as well as the time dur- 
ing which the paper should bo subjectod to its action. Ho succeeded in 
discovering, that when paper is exposed to a mixtnro of two parts of 
concentrated sulphuric acid (s. g, 1-854, or tbercabonls ) with one pare of 
water, for no longer time than is taken up in drawing in riirough tho acid, 
it is immediately converted into a strong, iangb, skin-like material, 
traces of the snlphuric acid must bo instantly removed by careful wash- 
ing in water. If tbo strength of the acid nmch exceeds or falls short 
of these limits, tho paper is cither charred, or else converted 
trine, Tho some couvereion into dextrino also ensues, if Ilio paper b«L 
allowed ta lomoin fbr many minutes in tho sulphuriu acid after the changft' 
in ila tcxtnn has been effected. In a, littie more then than a accond of 
time, a piece of porous and fceblo unsized paper is ihus convened into J 
the PaTrkment-paper, a snbatance so strong, that a ring aoTOn-cighths of f 
ui inch in width, and weighing no more than twenty-three grains, su»- I 
loioed ninety-two pounds ; a strip of parchment of the some dimensioni ^ 
supporting about fifty-six pounds. Though, like animal parchineuC, 
absorb: water, water does not percolate through it. Though paper c 
tracts in dimeosioni hj this process of conversion into Parchment-papery 
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it receives no apprscTablD incrcasD of -wdght, tlius domonslrating tl 
Bulpliarie nt'id ia eillier lUEvlituiicDllf ratiiined bj it or chemii^al]/ con 
■with it. It hAB also been nscertained bf oniiiysis that no trace of enlph 
cxifita ia the PanAtamt-pnpfr.' Tho feet of this paper ro 
cnl idcntit)-, conslilnloa an imporbint dislimlion botweon it ond the g 
papers of Polonzo nnd othorB. Unliko those sobatnnces, it is i 
trie, nor moro combiisiiblu limn mironvcrted paper of equal si 
nor Eoluble in other or potash. UaliliB common paper, it 
{p^ted bj water ; anlikD cominoa parchment, it is not decomposed bf heif 
and moiatnn). In this remarlsaiilB operation, tiio action of tha Bulphnr' 
iicid raa^ bo classed among the pheuamena ascribed to catoljEis (or 
tnt't action). It ia however, conceivable tliat tliis acid doee, at Rrst, combiw 
wilii llie woody fibre, witli or without the elimination of oxj^en, and 1^ 
drogen, as water ; and that this compoaad i^ Eubscquently dceompam 
b; the action of water, in mass, during the wasliing process, the salphm 
aAi being again tcplaced by an equivalent ot walor; for, as !ihb been b 
foro stated, the weij^hc of the paper remains the some bcibro fi£d after it 



Xlioie who are intereslcd iti chemical inquiry will recall many ins 
of physieal changes occurring in compound bodies, while tlicso bodies n- 
ttin the same elements in the same relative weighta. The red iodide of 
moreDry ia readily converted, by hent, Into its yellow modiJiaitions ; yet, 
by the mere act of being nibbed, it is made to resni ' " * ~ 

Nothing ia added to or token from tltis substancti it) 
changes. The inert and permanent crystals of eyonuric acid ai 
by heat into cyanic acid — a volatile liquid characterized by il 
and penetrating odor, and so unatable that, soon ailer its preparstiOQ, it 
changes into a substance (cyomoltde} which is solid, i: ~ 

titttto of all acid propcrlioa. Those substancoa, as well as fiiliiiinic a 
(wliich, however, in known in combination only,) contain carbon, r 
oxygen, and hydrogen, in the same relative proportion. But &b q 
analt^y to tilo production of PardiaiKBt-paper, scientifically eonsidend, I 
perhaps affoi'ded by what is called "the continuous process" i 
cation. Il will bo remembered that, in this process, sulphiirtc 
temperature of 3S4° Fobr., converts an imlimitcd quantity of alcohol ij 
ellier and water. In the first stage of this procesa, as explained by Wil- 
liamson, it would appear that the snlphuric acid combines with llio ele- 
ments of etlivr to form aulphovinic acid ; and that, in tho further prt^resa 
of the operafiDn, tbis compoand, by coming into contact with a ftesh 
equivalent of alcohol, is, in its turn, dueomposed, and leeolved into ethsr 
aud sulphuric acid. Tho other distils over together with tho water reault- 
ing from the decompofiition of tlio ali*ohol : the eulphuric acid remains in 
the retort ready to act on the next portion. Here, as in the case of the 
ParduHOit-papfr, the sulphnrio acid does not form a permanent constilnenl 
of the lusniting suhstance, though it takes so important a share in its pro- * 
doction. The strength of iJiie new substance, l>efore allnded ti 
indestructibility by water, indicate many uses to which it may he applied. * 
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It wfll probably replace to some extent vellum in book-binding; it will 
famish material for legal documents, such as policies of insurance, scrip 
certificates, &c. ; it will take the place of ordinary paper in school-books, 
and other books exposed to constant wear. Paper, after having been 
printed either from the surface or in intaglio, is still capable of conver- 
sion by Mr. Gaine's method, no part of the printed matter being oblit- 
erated by the process. Parchment-paper also promises to be of value for 
photographic purposes, and also for artistic uses in consequence of the 
manner in which it bears both oil and water-color. 

ACTION OF TANNIN UPON SKIN. 

The first of a series of investigations has been recently laid before the 
Academy of Sciences, Paris, by M. Payen, undertaken with a view of ar- 
riving, if it bo possible, at a knowledge of the phenomena which are going 
on during the operation of tanning, and to establish a theory of this opera- 
tion, still so obscure to the chemist. In this first part, he has endeavored 
only to examine thoroughly and show the generality of a fact, which he had 
observed several years ago. This fact is, that there exist in the skin two 
portions which present different properties, when they have undergone the 
action of tannin. One of these is easily disaggregated, soluble in ammonia- 
water, the other preserves its fibrous texture, and resists the action of the 
re-agent,, although frequently renewed. The saturation of the skin by the 
tannin takes place long before the time practically required for good tan- 
ning ; and requires for the two parts much less tannin than gelatine. The 
compound formed with the tannin, by the less cohesive parts of the skin, 
when it has been dissolved in ammonia, is changed in dissolving ; it under- 
goes, besides, a considerable loss of nitrogen during its evaporation to dry- 
ness. The effects of long-continued tanning cause the gradual solution of 
the less cohesive portions united with the tannin, and consequently a rela- 
tive increase of the quantity of resisting fibrous material. The product, in 
this case, must therefore be both more pliable and more tenacious. The 
fi-iable soluble portion which remains in the tanned leather is unstable ; in 
dissolving, it may withdraw considerable quantities of the azotized sub- 
stance ; and it is thus, perhaps, that the less cohesive part of the skin is 
removed during the long operations of tanning. These are, in substance, 
the remarks which result from the observations and analyses reported in 
detail by M. Payen. The author proposes to examine successively all the 
operations of tanning, and to study separately the effbcts produced by lime, 
soda, by ammonia, the formation of which is determined by the foregoing 
bases, by dilute sulphuric and lactic acids, &c. — Ulnstitvi. 2^th November. 

ON THE PREPABATION OF PUKE GRAPE-SUGAR. 

Commercial honey, as crystalline as possible, is spread upon porous tiles. 
The white crystalline residue is dissolved in alcohol, and purified by re-crys- 
tallization ; if necessary, also with animal charcoal. The honey yields about 
one-fourth of its weight of grape-sugar. — Joum.Jur Prakt, Chem, 



THE FREPAKATION OF COLLODION FOR SUKGICAL PURPOSES. ^ 
For lliia purpose IlDfiiinQn introdoMS one purl of cotton wool into a niix- 
Inra conBiating of twenty porla of the strongest nilric acid, and tiiirty parts 
of Eitlplmric acid, for a quarter of an hour. The operation should be con- 
dacted in a glass tcsscI with a coi'cr, ittid the cotton stirred &eqacnlly tn 
means of a gloss rod. The cotton ie then well washed, to 
tmee of add, and preMCd strongly in a linen doth, and licforo being dried 
should be palled, to separate ibo knotly portions. The cotton should n 
bo dried in a sieve over a stove. Six parts of the cotton Ihas prepared ai 
dissolved in a mixturo of one hundred and twenty parts of ellicr and eight 
parte of rectified spirits of wine, to which three parts of castor oil aiu finely 
added, Hofmann states that this collodion does not crack or contract like 
that prepared in the usual manner. — London Lanc^. 
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ETUEE AND CHLOBOFOHM GELATIKl^.KD. 

Professor Rnsponl has succeeded in tnmiag ether and chloroform ii 
eelatino, by shaking them witli white of egg in a closed receiver. The co 
pound obtained with the etlior is somi-tmnsparent ; with the chloroform il 
white and opaque. Tliia gelatine is soluble in water, and may be spread 
linen in the form of a poultice. It wilUikcwiae mix ivitti morphine, ca 
dinoj cooicino, &c., and may thus become of great therapeutical use. 

DESTRDCnON OP VERMIN BY AHJESTHEnC AGENTS. 

The following is an abstract of a paper rood before the Paris Academy, t 
M. Doyens, on the destruction of vermin by auieathutic agents applied p ' 
ticalarly to the cose of insects, or larvie, in wheat. 

Experiments have been made at Algiers on the most cxtcnsire scale it 
these objects, especially to ascenain their effects on cereals. It was ascer- 
tained that two grammes of chloroform, or, a Eulphuntte of carbon per 
metiieal quintal of wheal, w^BS sufficient to destroy, in five days' time, all tha 
insects in wheat ; while with Ato grammes of sulphuret of carbon per metri- 
cal quintal, tliB dcstmclion takes place in Iwenly-four hours. The mass of 
grain operated on, so far from being a diflicalty, rather simplifies lite opeia- 
tion. Experiments were made on 1 1 ,600 hectolitroa of barley at once ; one 
hundred pounds of tiio sulphnret of carbon was used, which tisquirtd twenty 
minntes to introduce into the mass. These operations may be mode sticceas- 
fully oven when the heapof groin is simply covered witli a water-proof doth, 
which is closed with clay near the ground on every side. The grain operated 
on retains all its germinnting properties. The fetid odor of the suljiliuret of 
carbon is soon dissipated; and after it has been exposed two or thiee days to 
the air, ond moved occasionally with a shovel, no trace of it remains. The 
grtun so treated, when ground and made into bread, cannot bo distinguished 
from grain which has not been exposed to the influence of ansesllictic ngenlin 
Animals ate the barley, while it was still fetid, with Bucliai 
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dity as to indicate that the odor and the savor it retained were far from being 
disagreeable to them. 

IMPROVEMENT IN THE MANUFACTURE OF PERFUMES. 

It has been found that by treating wheat, or its farina, with ether, some 
waxy or fatty matters are dissolved, which are more or less colored, and 
almost always have a strong odor ; this aromatic principle is very persistent, 
and may be recognized in the fatty matter after the lapse of several years, 
disappearing, however, whenever the fat becomes rancid. These facts have 
been made the foundation of a process devised by M. Millon, a French chem- 
ist, for the extraction of the aromatic principle of flowers and of some plants 
peculiar to Algeria. 

To avoid the alterations which flowers undergo on drying, or distillation, 
M. Millon separates the aromatic part by dissolving it in a very volatile 
liquid which is aftei*wards expelled by distillation. With such a solvent, the 
distillation is attended with no inconvenience, for it may be performed at a 
low temperature ; M. Millon finds that the perfume undergoes alteration 
Whenever a temperature is applied above that of the surrounding atmos- 
phere. In some parts of Northern Africa, the thermometer reaches + 70 C. ; 
he then employs with success the volatile solvents, such as sulphuret of car- 
bon, ether, chloroform, word-spirit, the point of ebullition in which is below 
this temperature. He has even succeeded with alcohol, whose point of ebul- 
lition is above 70°. 

The solvents which succeed best are ether and sulphuret of carbon. The 
flowers are put into the apparatus, and the ether then poured on so as to cover 
it. In ten or fifteen minutes the liquid is run off and a new quantity of ether 
introduced to wash out what is left ; this remains as long as the first. The 
ether dissolves all the perfume and deposits it again on distillation in the form 
of variously colored residue, sometimes solid, sometimes oily or semi-fluid, 
yet becoming solid after some time. This residue, when obtained in a thin 
layer, is fused by the solar heat or an equivalent temperature, and resoftened 
frequently until it exhales no longer the odor of the solvent. 

The solvent, ether or sulphuret of carbon, should have been previously 
purified with the greatest care. That derived from the distillation may be 
used indefinitely, provided it is for the same flower and apparatus. Properly 
managed there is but very little loss of the solvent and the distillation is 
rapidly performed, much more rapidly and with a larger amount of leaves 
and flowers than by the ordinary method of distillation. But the gathering 
of the flowers should be done at the proper time of day for each flower. 
Thus the carnation gives off" its perfume after an exposure of two or three 
hours to the sun. Roses, on the contrary, should be collected in the morn- 
ing as soon as well open ; the Jasmine before sunrise. 

In the distillation, as hitherto carried on, all the modifications of the flow- 
ers are mixed in one and the same essence, which corresponds to no one of 
them, the better portion partly coiTCcting the rest. But with the Millon 
process, the slightest alteration is apparent in the perfume, and in order to 
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obuUn the fwahnoss nnd delioipy of the flowers, it is neceaairy to hnre th 
freah and awcet. The peifccCion of ihe flowBia determiiieB the peifection ^ 
tho perfume. 

At first Mill nn operated hj ahattiag out the contact of the air. Bat novr 
he favora its presence, for he has found that tho perfume, inaccnd of di^ipat' 
ing rapidly like the essences, liiu great flxeduesa. It is only (lirongli toa- 
tACt with other principles of the plant that it nndergoes allomtion. 
iaohtted, it is hcyond their inflncnce, and experiences no fiirtber ehi 
Millon tluiB fbr several years lins kept perfuraes at tho bottom of open tt 
or eapanlea open to the Kir without sensible alteration ; and according f 
him, this Gxednesa or rcaiittanco to atmosplicric change ia a fundamEn^ 
characteristic of porfnmea. 

It has not hecn poaaibla yet to snboiit the perfumes to elementary analysia, 
the flowers fumiahing so little of it ; a kilogramme giving only B few mQli- 
giams of the aromatic principle. 

The rosidno of tho operation by other or snlphnret of carbon c 
WUK and fatty and coloring motlers, and it is ycry difficult lo separate t{ 
aromatic principle (mai them. Alcohol anaiver? best fur this purpose, 
does not diasolve the wasy part, whilo it ramoYCs completely the o" 
operating with alcohol on a grain of Iho residue, the perfuir 
with a little oil and tho coloring matter, and tho aromBtic residaa wUl hi 
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lost in tho process only a few Imndrcdths of iu 

The porfnmo ia almost indefinitely diffasihlo in tho air, showing its 
soncc by its odor, without any sonsiblo loss of weight. It is equally difTostble 
in distilled water, when some dropa of an olcoholii: aolntion are poured into 
it; but in ordinary water, llin odor is disalpatcd, sliowingits euEy alterability 
with rcagonta. 

The IhcQity with which these perfamcs dissolra in alcohol, ft@ 
shows the ways in which it may bo iadnstriaily employed. Thi 
point is, that the smal! quantity of product afforded by the flower 
exactly &a amount of perfume, and a gramme of residue proceeding from It 
kilogramme of flowers, aromatizes to the same degree fat, or oil, and nnder a 
Tolume n thousand times lesa produces tho same effects. Tho proccsa, then, 
tokca tho rolatilizable part of the flower, concentrates and preserveB it, and 
pnts it np for tmnafor, withoat loas, to the perfumery shops, where the Una] 
preparations ore maile. Moreoi'er, the work of incorporating the pcrfome 
of the flowers with fats and oils, to-day so costly and go incomplete, will be 
replaced by a simple mixing or solution, which may be done et any conro- 
nient time, or place. Ilia, for perfumery, a now art of -. . — 

i THE SCGAB 

At a late meeting of the Boston Society of Natural History, Dr. 
Hayes read a paper upon the kind of sugar developed in tho Sorghui 
chaiatom, orCbioose Sugar-Caue, as follows ; 

The introduction of this iaterestlog plant lius led to many eomewiiat & 
travagant soggcstions, in relation to its futui'e bearing on tho agricultun 
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commerce of our countiy, particularly in relation to its produce of sugar. I 
have therefore deemed it a subject worthy of chemical observation and ex- 
periments, to determine its claims as a sugar producer; and have also 
chosen it to illustrate a uniformity of vegetable secretion, according with 
well-known natural laws. In order to give scientific precision to the remarks 
which follow, it is necessary that a brief definition of the term sugar, should 
be given. So rapidly has chemical science progressed of late, that this well- 
known term has now become a generic name for a class of bodies, individu- 
ally presenting us with the most marked diversities of sensible characters 
and composition. We have sugars which are sweet, others which are 
slightly sweet, and some destitute of sweetness; some are fermentable, 
others do not undergo this change ; some are fluid, more are solid. 

In connection with the present subject, adopting cane sugar as the most 
important kind commercially, and as an article of food from certain inherent 
qualities, if we examine into its sources, wo find tlicm abundant, but not 
numerous. So far as observation has extended, its production by a plant is 
definite ; a change of locality, even when accompanied by a marked change 
in the habit of the plant, does not alter essentially the nature of the sugar it 
produces. Thus the cane of Louisiana rarely matures and is an annual, 
while in the soil and climate of Cuba, it enjoys a life of thirty, or even sixty 
years. The juice of our southern plant always contains more soluble alka- 
line and earthy salts than is found in the cane of Cuba, but its sugar is 
secreted as cane sugar. The juice of the sugar beet, of water-melons, and 
a large number of tropical fruits, the sap of the maple and date palm, afibrd 
cane sugar. In these juices and saps, when concentrated by desiccation in 
the cells of the plants, it always appears in regular, brilliant crystals, of a 
prismatic form, clear and colorless ; distinctly indicating a vital force in tlie 
plant, separating it from other proximate principles and leaving it in its as- 
signed place pure. 

The class of sugars next in importance, includes under the general term 
Glucose, a number of sugars having varied characters, which should be 
separately grouped. Among them are the sugars of fruits, seeds, and 
grasses ; those produced in the animal system, and the artificial sugai*s made 
from starch, grains, and sawdust. The varieties of glucose are both solid 
semi-fluid. When solid they present aggregates of sub-crj'stallino form, in 
which the organic tendency to rounded surfaces, is generally seen. The 
semifluid forms often manifest a disposition to become solid on exposure to 
air, and they then experience a molecular change, which produces crystals 
havmg new relations to polarized light and different physical and chemical 
chaivcters. 

It is unnecessary to enter more minutely at this time, into a description 
of each variety of glucose, for the individuals of the class are easily distin- 
guished from each other, and most clearly and remaikably from cane sugar. 
The plants producing the natural glucose sugars, mature their cells as per- 
fectly as those producing cane sugar, and the secretion can be found as dis- 
tinctly isolated fix)m other principles as cane sugar is, even when the glucose 
is semifluid. Hence we are able to determine by microscopical observations, 
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aided hj diemkal tests, ibe pnataee and kind of sugar in the ti 

of ■ plant, often wiiEiiKiI incuimg the rist of chuigv of propertv* tl 

IbD (iiemkal menus adi^ted Tor withdtawing the mgar. 

We baiv the aathorilj of our sstiodote, Ifr. Spragne, for the c 
that the Sarglmiii rvlgnrr, or ERCchaiatnm, belongs to Ilia tribe includ 
gnisscs, snd we Ebootd iberefore, expert to find its aaccharine manccOl 
nrietj oF glucose called engar of gra^se^ or finit engur. The ansQCcestifi 
DttmipU made to orglanixe sugar IVorD the join: of the Sorghum, jnndaecd 
in differeol climates of our connirf lost jimt, indicated that it contained no 
cane sugar, or that the picscat-c of some detrimental matter in the ex- 
presacd juice, dcstrojcd iho crptiiilizablu character of oinc sngar, as can be 
nrtifidallj done. Mv ohscrralioiu CDmmenccd nftcr I had obtained soTcial 
specimens of the Sorgbom, and hare been continaed on the Eanifiaid 
sugar, likctviso tVota diffcicnt ports of the United States, vith nnifona 

Vfheo B rcccDt shaving of the portiallf -dried pith of the nmtnred stalks of 
tlio Sorghnm ia examined bj tin) inicroBCope, wo obserfe the engar cells 

filled with semifluid sugar. After exposure to air it is oflca pOniLlc to dis- 
tinguinh some crystalline fonns in the fluid eugar. These grains, after being 
washed, ceoes to present a clear crvstalline character, aiid have the hard- 
new ond general appearance, of rfn/yruiJiujor. By withdrawing the sngar 
wilbont the aid of water, it is possiblo to obtain it colorless and nEOlTfll, as & 
scmiflttid glucose or fruit sngnr, and no tracts ofcrjrtnls or crystalline forms 
can lie seen. The glucose thna obtained, lieel; exposed to air, eood under- 
goes the molecutAT change which is exhibited bj sugar of e^i^pes, and we 
thus obserro another character associating the whole prodnct, with the Bogar 
of grosaes And fruits. leaving the physical observations, and snbstiiatii 
Iho more exact processes of the laboratory, I fonnd that the Eemiflnid si 
of the Sorghum did not blacken in eulphnrie add, but w 
Bcdon of alkalies, and reduced thu alkaline solution of 
tlms conforming to the woll-knowa churactctB of glncoce. Tlie most c 
M trials I could make, failed in detecting coDO sugar in any samples ofa 
Sorgbum stalks, or in the samples of sugar, including one made by Coloi 
FelGTB in Georgia, prepomd under the most careful manegcmenL I d 
thercforo conclude, thai the Sorghum adtivated in tlia coimlry does iiat se 
cane sugar or true sugar ; its sace/taiins matter lisrtg purdi/ glucose if 
Jl«!dfo,-m. 

As a matter of science this result is interesting, in showing the intei 
of cliurocter pDrtnioing to the genus in which this plant ia botanic! 
plucoil; the BWOBl gmaacd yielding fruit sngar, while the n " "^ 

cane sognr only. 

In its economical bearings we might wish that tlie sorghum secreted u 
sugar, for Iho values of cane sugar and g!uc 
the best autlioricios we Icani that the power of imparting et 
sugar, ia betwoon two and one half and throo times as groat a: 
glucMO, and tho aomifluid sngar of the Sorghum containing w 
four pounds of this will bo rcijuircrl, t ' 
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use. As a raw material for the production of spirit, for which it seems well 
adapted, the glucose of the Sorghum may prove valuable, and as an addition 
to a forage crop, the plant may be found to possess a high agricultural im- 
portance. 

Dr. John Bacon made a statement confirmatory of the results ai-rived at 
by Dr. Hayes. Ho was unable to obtain any crystals of cane sugar. 

A private note of Dr. Hayes, received by the editor since the communica- 
tion of the above paper, states that the glucose sugar of the sorghum^ after ex- 
traction and standing several months, takes a crystalline form. The crys- 
5 tals formed resemble those of cane sugar, but the product itself remains a 
higher grade of dry fruit sugar. 

Dr. Hayes also states, that the sorghuniy when grown in Algeria, undoubt- 
edly secretes cane sw^/ar — the climatic influences being altogether different 
from those to which the plant is subjected in the United States. 



ON A NEW APPLICATION OP ALUMINA. 

All chemists know the property which hydrated alumina possesses of 
uniting with coloring matters and forming true combinations commonly 
known under the name of lakes. These compounds, although not yet 
studied, ought to have, constant composition, for we know certain salts of 
these coloring matters with other bases ; for instance, carmine forms with 
the oxide of copper a definite substance, and alizarine forms with potash a 
definite substance; and M. Mcne, chemist to the metallurgical establish- 
ment of Cruezot, seeing this property and the power of hydrated alumina to 
decolorize liquids, thought whether its use might not be extended to some 
more branches of industry. 

He prepared the hydrated alumina by decomposing a solution of alum 
with carbonate of soda, washing the precipitate in a 'filter. This alumina 
was mixed with boiling solutions of coloring matters, the alumina always 
being in excess, and a colored lake was obtained, precipitated at the bottom 
of a colorless liquid. The experiments were first made upon solutions of 
litmus and upon carmine, and extended to molasses and colored sjrrups. 
The experiments were so successful that the author hopes, owing to the 
simplicity of the operation, that it will be possible to substitute it, or the 
salts of alumina, in place of animal charcoal in decolorizing sugars. 

To decolorize the syrup of sugar, at present, the syrup is made to flow 
very slowly through tubes containing large quantities of animal charcoal, 
and the operation is more or less quick in proportion as the solution is mora 
or less concentrated ; whilst by means of alumina there is only one boiling 
requred, and on leaving the apparatus the sugar can crystallize out of it. 
A simple cloth filter stops the lakes formed by the impurities of the syrup. 
The revivification of the alumina salt would be trifling compared with 
that of animal charcoal. The results of the experiments were as follows : 



10 grains litmus were discolored by 250 grains animal charcoal 
10 " «« " " " 16 " alumina 
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1 quart of a solution of molasses by 125 grains animal charcoal ' 
1 «' " " " " " 7 " alumina 
1 '' '' houey water, brown " 200 " animal charcoal 
1 " " "" " " « 11 " alumina 

There would bo a great advantage in this process, owing to the fact that 
it docs not introduce into the liquids operated upon any strange matter 
capable of altering the product which it is desired to obtain ; in truth, tho 
alumina itself is insoluble and insipid ; moreover, the lake which it formjs 
with the coloring matters is itself insoluble and insipid. 

OXLAND'S METHOD OF KEFINING SUGAR. 

*" At tho Dublin meeting of the British Association, Dr. Daubeny gave an 
account of a new method of refining sugar, recently introduced into England 
by Mr. Oxland, and known by his name. 

It consists in tho adoption of the superphosphate of alumina in conjunction 
with animal charcoal, as a substitute for the albumen usually employed for 
that purpose. In both cases tlie object is to separate and carry down the 
various impurities wliich color and adulterate the pure saccharine principle 
present in the syrup expressed from the cane or other vegetable which sup- 
plies it. As, however, bullocks' blood is tho material usually procured for 
the purposes of supplying the albumen, a portion of uncoagulated animal 
matter, togctlicr with certain salts, is left in tho juice in the ordinary process 
of refining, which impairs its purity and promotes its fermentation — thus 
occasioning a certain loss of saccharine matter to result. Nothing of the kind 
hai)pcns when the sui)crj)hosi)hatc is substituted, and so much more perfect 
a purification of tlie feculent matters, under such circumstances takes place, 
that several varieties of native suirar, whieh, from beinir vcrv lii;j:hlv charired 
with feculent matters, are rejected in the ordinary process of refining, are 
readily purified by this metliod. The emi)l()yment of superpiiosphate of 
alumina also gets rid of so much larger a proj)Oi1ion of the impurities present 
in the sugar, that much less animal charcoal is sul)se(|uently required for 
eficcting its complete defiecation than when bullocks' blood has been re- 
sorted to. The quantity of superphosphate necessary for effecting the ob- 
ject is, for ordinary sugars, not less than twelve ounces to the ton ; whereas, 
for the same quantity, as much as from one to four gallons of bullocks' 
blood is found to be required. Dr. Daubeny suggested that this re-agent 
might be advantageously resorted to, not only in the purification of sugar, 
but also in other processes of the laboratory, when the removal of foreign 
matters, intimately mixed with the solution of a definite component, becomes 
a necessary preliminary in its further examination. 

COLORING MATTER FROM THE SORGHO. 

Dr. Sicard, of Marseilles, France, discovered in the husk surrounding 
the seed of the sorgho j)lant two coloring matters combined together in it. 
One is red and soluble in water, but very soluble in alcohol and ether. 
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as well as in the alkalies, the other is orange yellow, and soluble in hot 
and cold water. He has found these coloring matters^ in the husks of every 
species of the sorgho plant. 

M,v Itier, another French chemist, in a paper recently presented to the 
French Academy states, that he is satisfied that the coloring matters dis- 
covered by M. Sicard, are to be found in the stalks, as well as the husks, 
and can be obtained after all the sugary liquid has been expressed from 
them. The red coloring matter which M. Itier gets from these sources ho 
names purpuroleine, and the yellow coloring matter lie names xantholcine. 

ON THE COMPOSITION OF WHEAT-FLOUR AND BREAD. 

The following is an abstract of a paper recently read before the London 
Chemical Society, on the composition of wheat-flour and bread, by Messrs. 
Lawes and Gilbert : 

The authors described the results of an extended course of experiments, 
in which the wheat was traced throughout from the field to the bakery. 
The crops under examination were grown each successive year from 1 845 
to 1854 inclusive. In 1846, which year yielded altogether the most fiilly 
matured crops, the proportion of nitrogen was lowest, and in 1853, when 
the crops were altogether poorest, the proportion of nitrogen was highest. 
The characters of a highly matured crop are, low proportion of water, 
low proportion of ash, and low proportion of nitrogen. In reference to 
the effect of manuring, it appeared that in crops manured with both ni- 
trogenized and mineral matters, there was the best produce and the great- 
est reduction in the proportion of nitrogen. The character of the ash of 
wheat, though subject to considerable variations in poor crops, was found 
in well-matured produce to have great fixity of composition. The character 
of the ash, moreover, was very independent of the nature of the manure, 
but it was observed that the proportion of lime increased with the high ma- 
turation of the crop. In reference to the produces of the mill, the bran was 
found to yield ten times as much ash, and one and a half times as much 
nitrogen as did the household flour. Nothwithstanding the higher per cen- 
tage of nitrogen, and the large actual amounts of the mineral constituents 
of the grain contained in the branny portions, the writers of the paper were 
of opinion that such were the effects of the branny particles in increasing 
the peristaltic movements of the bowels, and thus clearing the alimentary 
canal more rapidly of its contents, that it was questionable whether in the 
generality of cases, more nutriment would not be lost to the system by the 
admission into the food of the imperfectly divided branny particles, than 
would be gained by the introduction into the body in connection with these 
irritating or cathartic particles, of a larger amount of supposed nutritious 
matters. 

The authors estimated the amount of water in bread at from thirty-six to 
thirty-eight per cent., and considered that 100 pounds of flour yielded on 
the average 138 pounds of bread. Their experiments showed that the loss 
of dry matter in icrmentatiqu 19 extremely small, certainly less than one 



per cent. It is well known thnt miUcra and bakera consider the cscollencfl 
of flour 10 iKiin projiortion lo the nniount of sUirtih. Conlrarylo tho opinion 
of Liebig, and of most chemicol phj-aiologista, iho antiiore maintained llial 
tha bakers' standurd ia the correct ono; or at anj- mle that the least nitro- 
^nued bread contains an ample suiHcicncj' of oiirogen, and tliat the great 
demand for food is fbr its Tespirnlor}' or carhonlf^us constitueats. From 
a large numlicr of analyses of floor, in which, the glnten waa eepuratod 
mochanicnll)', it appeared that, both in Eorope and America, in proceed- 
ing from the north lo ihe soath, the proportion of glnten grednailj iucrooEed, 
and, conscqccnlly, accordiii;;; to iJio authors' criterion of liigh n 
tlio most matured crops were grown in tho coldeAt laCitodcs. 

LACTIC ACID IN VT.GETABI^a. 
Froressor Wittstcin, a German Katuralist, has annomieed tiio diacOT* 
of Lactic Acid, heretofore coniud^'red of exclusive aiiimid origin, in vegela- 
blea, especially In the peduncles of eolanum diilcam am, and in the liquid 
whieh droppod from freshly cut Tine braadiea. It would seem tlie fnriher 
roBoarehcB are carried, the fewer dislinctiona roniain between vegetable W 
animal snbatance!B. — /ou™aJn/'3ferfieine. 

OBIGIH OF UKllA IN THE ANIMAL ECONOKY. 
Dumas has nnnonnced with much enthnainsm llie confirmation oflS 
■views already old respecting tho origin of nrea in tho aninial economy, 
naniBlj, that iJje urea proceeds from the albuminoid Bubstanees destroyed 
in tho blood by an oxydating process. This is now established by M. Be- 
chnmp. Professor at the School of Pharmacy of Sfinshourg', who has suc- 
ceeded in cbanginjt albumine fibrino and gluten into nrca by a slow eom- 
Knalion proceeded by means of a solution of pemian;^nate of potash at 
the temperatnro of 'about eighty degrees C. The following is the pro- 
Ten grams of aluminum are dissolved in 300 gramfl of water; and to 
thia by degrees seventy-five grama of pErmanganalo of potash are added. 
Tho reduction, whiili is at first very nctire, soon ccaaes. It ia then liealcd 
» forty degrees C in a waWr bath and from time lo time Batnratcd v 
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snlphuric add, y 

phuric acid. Th 
Snth; and whe i 
alcohol is addcl 

Tho I h i 



1 still 1 ttle alkaline. Wiicn tho diacol- 

fil red d ctly saturated with dilnto snl- 

p rfee ly hmpid, is evaporated in a water 

1 m 11 1 me, an excess of conccntralod 

s ts m 1p1 of potash and siilpbate of am- 

1 pora ed in its tnm to the consist- 

js I e alcohol, whidi dissolves dio 



cnce of honey and tr ted with li 

"Whilst M. Eeeharap was bringing out this transformation, a physiologwl. 
Id. Picnrd, made, also at Strasbourg, some observotions bearing on tho soli- 
joct, having reference to the presence of urea in tho blood and its dJiFusion 
through tha sjstam. 

It U known that according to MM. Dumas and Prdfosl, u 
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J ItEflT in ttc blood of animals al^cr llie mnnval of tko kidncje, and Chat 
y Ibcy cODclada from the fact Unit the kidneys lemovu tlio urea, while not 
Lprodacing il. 

M. Picard has completed the dcmonslralion. lie has rampoml, ns ro- 
K.garda llio presenc'C of urea, the ortDriul and venous blood by preeipitaiiiig 
le of mertury. Tho renal urlory of a dog afforded O'0365 
per cent of urea, and the renal vein only 00186 per cent. In studying (he 
qoestiaa with reference to man, ho has observed that the arterial blood 
irtlidi pnssea into the kidneys leaves tbene about twenty-eight grama of urea ; 

I -while the qoantity of urea in the urine of tiie subjoclii submitted to cxperi- 
^nent, varied between twenty-seven and. tjventy-eight gnuns for the twenty- 
'.fintr hours. This proves that c!io kidneys remove but do not make uren, as 
aUQDUnecd tliirty'five yeois since by Prevost and Dumas. 
ON UKEA AS A DIHECT SOURCE OF NITROGEN IN VEGETATION. 
Ac the DubliD meeting of the British Association, Professor ' Cnmeron 
showed that nitrogen was as available as food for plants, when a eonsticueiit 
for urea, as in its ommoniocal combination ; or, in. other words, that urea, 
without being converted into ammonia, moy be taken np into the organising 
of plants, and tbere. snpply the necessary quantity of nitn^n. He dci- 
cribed the experiments which led him to this conclusion, which were very 
elaborate, and were made on bortey plants, in circumscribed spaces, and 
where the air was, in consequcuee of being treated witli dilute sulphuric 
add, rendered free of ammonia, tho barley having been sown in a soil 
wliicli was constitnted of feb^par, and an artificiBl manure, containing sub- 
stances derived from the oahea of the barley plant. To some of the earthen 
Teasels in which the barley was phinted nren was supplied, and to others 
anlpbaCe or ammonia, and soma were left without any nitrogeneons matter 
whatever. In tlie two former instances tho results were equal — they both 
arrived at maturity simultaneonsly — and the cars wpro equally developed. 
Tho instances in whieii no nitrogenous subatance was used merely germin- 
ated, small stems appeared, but no cars were produced. Tho deductions 
from tho footing were thus enumeroted by Dr. Cameron, — 1. That 
the perfect development of barley can take place, under certain conditions, 
in soil and air free of amtnotiiu and its compounds. 2. That urea in 
solution is capable of being taken into the ot^anism of plants. 3. That 
nrea need not be converted into ammonia before its nitrogen becomes avail- 
able to promote the process lo serve tho purposes of vegetation. 4. That 
the fertilising cITccIs of urea are tittle, if at all, inferior to those of am- 
moniacol salts. 5. That there exists no necessity for allowing droinin)^ or 
other fertilizing substances containing area to fonnent, but on the contrary, 
' greater benefits most bo derived from their application In a fresh or iinfcr- 
^mented si 

FUNCTION OP SALT LS AGEIC^TLTpEE, 
Hr. A B. Nortfacote has communicated to the London Philosopliteol 




VUngazine, a papci; pf experiments undertokca to ascertain the rationaU of 




r 



difl Mtion of salt in increasing the fertilitv of certain lands. 
for details, bet quote Mr. Korthcote'a canclaEions : - 
It wliich Wd must arrive arc, tliat a^cultural ebIc 19 a 

both in virtue of its chloriilc of sodium and 
■otubte limc-snlt, and that tho proportion of tlie latter eapeiially most 
folly ofTocts its octioo ; hnt that at the samo time its agenrj < ~ 
bo alti^thtT a permanent one ; it will collect tho ammonia, but it a qoM' 
tionable whether it con retain it for oof great luogih of time, because in the 
ferj decompositions which liappcn ia order to render ihe atnmtHiia inore 
aiahle, suits are formed wbich havo a direct teudcncj to llbcmte ammonia 
from ita more Jixcd combinations. It maj, however, retain it quite long 
enough for agriculcnral pnri>osea ; if the jonng plants are there roadj to l»- 
ccivo it, ita itnte of gradoal liberation may bo for them the most advanta- 
geous possible ; and Co this conelosion all e^c^riments on tbo locge scale 
appear most obviously to tend. It ia dcBcribcd as an excellent chcdt to tlie 
too forcing power of guano ; and fromM. BamJ's experiment we see that it 
either prevents tho too rapid eremacaosis of the latter, or stores up the am- 
monia as it is formed. As a manure for growing crops, ail cxpcnence and 
all theoioticBl considerations therelbre show it (o bo inost valnable; hot 
friien employed to mix with manure huaps which have to Btandfor 
able periods of time, theory would prononm-c, ua praetico has in many 
done, timt its power of ntoiuing ammonia under tliose cireumiitanceii 
tlie best doubtful." 



KOTES ON ALUSI IN BREAD AXD ITS DETECTION. 



At a recent meeting of the London Chemical Society, 
by Mr. Iladow, upon tlic above subject. 

After doiailing two proccsBca which havo been put forward for the est 
atioD of bread for alum, Mr. Hodow stated that, wishing to lei 
cesses, ho had a loaf prepared by a hakcr, into tho dongli of which had 
put tlie large qunotity of eighty grains to the quartern iouf. After baking, 
the loaf was broken into pieces, and macerated with snccesaivo quantities of 
water, and iho whole afterwards filtered ; a clear Lijuid was obtained, a poF- 
tion of wliieh was tested with chloiide of bariom and with ammonia, and a 
precipitate obtained in each case. The romoinder of tbc liquid was evapo- 
rated to dryness, and Iho rDsiduQ, ignited 10 bnm off any organic matter, 
was dissolved entirety by water and dilute nitric acid. Pure potash added 
to this solndoD gave a dense precipitate, insoluble in an excess of the pot- 
ash. Tho filtered liquid from tbia precipitate, after the addition of chloiida 
of ammonium in excess, remained perfectly clear, showing the total absanee 
of alumina. 

The bread, after maceration, waa inciiiemted, and the ash dissolved in 
dilute nitric acid, and the soluUon treated with pure potash in excess, a pie- 
dpitate was loft, which waa removed on a filter, and the filtered liquid 
on addition of chloride of ammonium gave a iaiga precipitate of oluDiiiitL 

From Iheso results it will he seen that macerating the bread in water doet 
not dissolve out any alum from it, and that fiMm any experiments made 
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' ttiia iray for tbe detcctJon of adoltenilian trith ainm, tho ro3liIC9 muit bo 
quite falliwioua- Many oxptritncnta hava beca mndc in tUis way, nsmeljr, 
by the inHceraliDg procces, and aoma persuns wlio have done so hare girea 
tcstimonj lliat they have foand alum in tho hniad ; but it must bo clear that - 
they were salisQed with simply testing tlio watery liquid from tlie bcomi Ity 
tho cliloridu of iKiriam and tJie ammonia, and vonduded tliut tho precipitates 
thoy oblaiiLEd wore from tho slaplioric acid and sluminu of tho nliira. By 
oxperimcnt it was asccrlaincd that u much larger amonnt of alum might 
hare been added to, the bread than wiu done in this case, and the same coa- 
olnsiona arrived nt. 

These results prove that the alum is decomposed iii the baking of the 
1>rcad ; the alumina of the alum combining with the phosphoric acid, of t.'ie 
phosphates already in the Sour, forois phoephalfi of ulumiaa, a. salt perfectly 
insoluble in water. 

» Objection wo* modo to tho other proeeaa, which was to incinetnle tho " 
lirosd and dissolve tho ash in dilute uitric acid, and test for tho alumina in 
the Bolntion, on account of the very lon^ time before tho oigonic pan of the 
bread i^ burnt away ; und it was proposed to simply char the bread, nod 
aflerworda to deflagrate the coaly^noss with nitre, and tlien to add water 
only; the carlnnule of potash formed by tho dctlagratioi) of the nitre, dis- 
solves up. and along witli it nearly all die alumina, alumina being very con- 
^^ ciderably soluble in a carbonate of potash solution, and front which chlorido 
^^L of ammonium in excess will precipitate it. 

^HF Another ptoeess far detecting when a.lnm hiia been nscd in tbe litUcing of 

^^V brood, founded apon tho mordanting propenios of the salts of aluminn, waa 

^^V- given, and it was said to be accurate, and if so it i» easy; it is simply to im- 

taene for a few hours a piece of the suapocled bread in a frcsli and dilttle 

dococtkin of logwood, made with ordinary pump water; pure bread is siudto 

be Boptsflcially stuncd by tho pale orange-rod color of the decoction, wliitst 

^^_ -^med bread is dyed a purple color, and to some depth. 

^^L It was stated i[ was difficult to judge of tbe quantity of the alumina 

^^H aimply by the eye, since its appearance varies much with tho mode of ita 

^^P^ predpitAiio n. 



E CHEUICAL FEOPERIIES OF THE POTATO. 



At tho last mccong of tho British Association Mr. J. W. Hogers pra- 

td a pnpor " on the chemicjil properties of the potato, and its uses as a 

ral article of commerce if properly manipulated," the object of which 

WM to show that the matter of tho potato was iu reality equal in natritiva 

TittuA to the dry matter of wheat, whilst tho quantam of food produced from 

a given quantity of land was nearly four times that produced bum wheat. 

H Se eiihibited some interesting specimena of tho production of the potato in 

I, floor, etc., and gave tho following results of analysis : — 
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And g«Te the fallowing impartull fact lU to tho qaanram of 

Dt? matter of potato 3.07 llM- 

Drj matttr of wheii 82S 

Thus the total natrimeal from an acre of Und u — 

The prupnmlions of meal awl flour, prepared &om the potato, m 
hibit^ I17 Mr. Kogcrs, appeared 10 hn almost alike in appcoranc* to wbe* 
Soar And meal, and excited mtidi interest. 

ARTIFICIAL MILK. 

Tor Mmo time a liquid luu been prepared Thiuh \a said to have so far the 
qnalitiea of milk that it is called artificial milk or " ioil-yiando." It is pre- 
pared as folIoiTB. Into a Papin'a digeiitcr ibrcc kilogramB of freali ponnded 
bones are put and one kilogram of mcali willi five or six liraca as mnch of 
water. The top is bcrmeticallj closed ; double sides surround It, and in the 
caTitv belwccu, a cnrrenl of steam cdrculates which raises the lempcratum 
of the digester np to 140 dog. Foh. At the end of fortj minutes after reach- 
ing this temperature, a stop-cock with a small oiiSco ia opened which lets ont 
B vapor hating Iho odor of broth ; hut some seronda after, there issues a 
white liquid which is nothing but the artificial milk. After this mitk hua 
passed oat, the digester contains onlj tho meat, the boiled bonca, and a soup 
of inferior (jaalit/. Tho aitilicial luUk resembles milk in color, consistence, 
odor, and even taste. But in composition it is dificrenl ; for it is onlj an 
nmulsiou produced bjthe fM mixed 'with the water b; means of the gelatine. 
Altbouuli tho name artificial milk is not proper, it has eoidc natrilioaB qoali- 
tioi, and for this reaaoa it ia now under trial nt tho hospitals of Paris. 

USB OF ARSENIC IN STEEl-ING CHAIN FOE SEED. 

Qooasingaall has eoiamunicated to the Annales do Chimio aomo e:q}eri- 
menU on the hm of arsetiie in sleeping grain fur seed. This process has two 
ohjocti, tho one to pro(«rt the harvest from disenso, the other to pievent the 
■rail from boiiig devoured by vermin. Tbc subsuncca generally used ar« 
■all. (.'lauber mJi, lime and sulphate of copper. But although these majr 
hlndi>r the development of cryptf^^mic apomles, they have liwio efFoct in 
pivventing the seed from being eaten. The greatest part of ilio Eubstanee 
U»Dit teranins in the husk, which the aninial rejects, 

The most cflfuclual means is tho employment of arsenic ; this not only pre- 
tervM the seed from decay, but if eaten by the vermin, it dostrop tliem, 
bcins so strongly poisonous. By using arsonic in n soluble form, such osthe 
arscnito of soda, it may bo added to tho gwin iu perfectly doHnile propor- 
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Boossingault's process is as follows : — A solution of arscnite of soda is 
prepared, which contains fiflty-scven grammes of arsenious acid in the litre. 
Of this arsenical solution, three and a half litres are taken and added to 
twelve and a half litres of water. A hectolitre of com is placed in a large 
tub, and these sixteen litres of mixture are added, the com being continually 
stirred. In about an hour t!io whole of the liquid is absorbed, and the grain 
is then dried. It is, of course, necessary to exercise extreme care in using 
the arsenical solution, and it is well to color it strongly by the addition of 
sulphate of iron and prussiate of potash, so that its presence would be readily 
belrayed. 

This steeping is not an unprofitable affair, for it first effectually preserves 
the harvest, and, secondly, by killing the vermin which might devour it, con- 
verts them into useful manure. 

ON SOME PRINCIPLES CONCERNED IN DYEING. 

M. Kuhlmann having remarked that when eggs were dyed, some of them 
took colors better than others, and that this fixation of the color took place 
without any mordant, was led to suppose that, in these cases, the fixation 
was not due to the calcareous salt, of which the egg-shell is formed, but to 
the azotized coating upon its surface. This supposition was verified by ex- 
perinient. As the coating of the egg-shell is very analogous to albumen, 
this latter substance, coagulated by heat, was tried separately in baths of 
Brazil wood, etc., and its absorbing power thus shown. M. Kuhlmann theii 
tried the use of this substance, for the purpose of increasing the absorbing 
power of different tissues j he obtained very favorable results with cotton, 
less distinct with silk, scarcely perceptible with wool ; these trials were made 
with Brazil wood, madder, and campeachy wood. After albumen, ho tried 
with the same success milk and caseum, which may be coagulated on the 
surface of the tissues by means of an acid. Milk, especially alone or in 
connection with mordants, gave the cotton very full colors. He experi- 
mented also upon gelatine coagulated by tannin, and obtained results, 
although feeble, without mordants. He also showed that albumen may 
serve as a medium for precipitating upon stuffs, metallic oxides, with which, 
it forms insoluble compounds; in dyeing, stuffs impregnated with these 
compounds^ absorb colors with more ease than if they had been prepared 
with albumen, or with the same metallic salts alone. Analogous results 
were obtained with tanniu'^latine. — L'lmtittU,, 26tA Nov, 

ON THE PRESENCE OF FLUORINE IN THE BLOOD. 

M. Nickles, in a communication to Silliman's Journal, states that having 
established the much-contested question of the existence of fluorine in the 
bones, *' I next looked for it in the blood — the only means by which It could 
penetrate into the osseous tissues. I have found there notable proportions^ 
not only in human blood, but also in that of several Mammalia, (as the 
sheep, ox, dc^,) and several birds (the turkey, duck, goose^ hen)." 

29* 
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BmqIU bo concordant. Eccm lo gire to fluonno on imporbinra wluc 
hu nol jGt had in mcdicina and physiology. Thcj eel aside ilic opinion 
BcneUni that tho presence of fluorine in tiio tiouca is parely lu'cidcniitl 
not in &n/ cose n ncccaanij ingredient. If wo wish otiicr proof of the ncircs- 
lity of reconsidering the conclasioa of this illnstrions chemist, we faftve lliem 
in Iho following fitcts : that Honrinc oxL^Ca in the bile, in tliB Mbumen of tho 
egg, in gelatine, in orine, in saliva, in hair ; in a word, the animal oi;giuiiia- 
tion is ponotraled by fluorine and it may be expected to be found in all the 
liquids whidi impregimto it. 

In view of these facts, which I have veriHod with exactness and all pos- 
sible core, it is evident that fluorine plays in tlie Mood and other liquids of 
tho Bjilcm a physiological part. Its absence or ibidiminiinitioninasl consti- 
tute of itself a Htato of disease, a spcdca of chlorosa ftom tho obsenco of 
fluorine, anali^us to tho cUloroso from tho absence of iron. This disease 
may bo dctectod no doubt by a. chemical examination of the urine or saliTa, 
and may bo met by a fluorid preparation. Thus for, iny own csperimenB 
have been made only on normal nrlne, from an adnll in perfect bealth or 
from healthy children. 

EXPERIMENTS ON DIGESTION. 

An opportunity bos becu recently afforded to Dr. F. S. Smith, Prafetsor 

of the Inatitntes of Medicine in tho medical department of PenneylranJa 

CoUego, of examining and ro-oxperimon ling upon St. Martin, the Caoadion, 

with a flstnloiu orifice in bis fitomacU. Tliis opening, wliidi vae occwiancd 

by agnu-sbot wound at on early poiiod of bis life, bos nover healed, nllhoogb 
the surrounding wound cicatrized readily. The original expGrimcnis nsd 
obserrationa mode on digestion, by tho late Dr. Beaumont, hy tho aid of 
this man, are bmiliar lo every physiologist. The experiments nndertakfen 
bj Dr. Smith, were made with a view of settling several undetermined qoos- 
tioDs relating to the physiological action of the stomach, particularly that of 
the nature of tho add contained in the gastric juice. It munt bo ptemised 
that the analyses were made upon the fluids obtained Irom the stomach 
while digestion was in progress- 
In ei'cry instance, and with all tho kinds of food employed, llio reaction 
of ihc fluid of digestion woa distinctly acid lo litmus paper, while that of the 
emplg stomach, (as shown by the introductioa of lest papers tlirough tho 
Hsiulous oriflco), and of the fluid obtained by mechanical irritation, was as 
distinctty nealral. Tho ttmpemtare of tho stomach, while digestion was in 
progress, was about 100° to 101° FBhr. When empty, about 98° to 99Tahr, 
ThegenetalcorictuBiona airivcd at, by Dr. Smith, from a great number of 
experiments, are us follows : 

IsL Tbat tho secretions of the stomach, when digesting, ore inroriahly 

3d. That the arid reaction was nut due lo tiio presence of phosphoric 

3d. That ^ b jdrochloric acid was present, it was iu very small quan- 



4tli. That llie roaiii agent in procuring tlio charocterislic reaction was 
laeltc acid. 

Important obscrralions wore also mode ]iy Dr. SmiCli npon tlia influonco 
h .of tbo gastric jiiico upon tho various alimcntoT)' principles. These obscrra- 
n'hich do not admit of gnfRcicnt ahriili^cnt for repabllcation in ihcso 
I pagm, atay b« found in a ncmou; recently i^fiuod hy Dr, S. on this Enbjei:t. 

OX THE USE OF rURE CAKBON AS A UEDICINR 

At tltc Dublin meeting- of tlic SritiBh Asaociation mnc^h interest nua ci- 
, ' fitcfl in It tlieory brought furwurd hy Mr. Juspcr Itogcrs, in favor of the nsc, 
L loodichuillj', of a pure eorbon, which possesses Eho power of absorbing mnn; 
f ^mlumeti of gases which act iiuurionslj' upon the hamaniystam. HooxhllMlcd 
I ^Avonil preparations prepared for this pnrpose from coTbonizod ]ieat, ond 
■ lestiDioniaiB of Ihtir value from etninont medical nnChurities. 

KXCRETORY rnODUCTS OF LOSDOS. 

Taking the adnlt ]>opn1ation nf London at S,()0(),000, and assuming that 
nU tho solids secreted hj their kidnojs are carried into tho Thames, the rircr 
moBt hold in solution, or buTe suspended in its waters, a mean dailj sappl^ 
c^oaa hnndi.;d and cij^hty-one tons of solid nrinarj producla. The ([uantily, 
^OWAver, varies with Iho weather; for, according to the above results, the 
Thames will conlain ten tons more on days when tlic readings of tho barom-* 
eUx and thermometer are decreasing than wbca they aro increasing ; % doily 
inean of three tons more when the hainidity uf the air is decreasing cluin 
irheu it is increasing ; seven tons more on oiono days than when there is no 
oamo I about ten Ions more with south fhan with north winds, and a daitj 
noon of sovenly-five tons more during calm and gentle variable breezes than 
when there is a, current of air. Let agriculturists bear in mind, that from 
Reaction of the kidneys alone of a London popalation, 6G,016 tons of British 
guano ore annually swept into the ThaniES. — Dr. MoffaU, ia Medical Ti'ma 
and Ga^lc. 

AMMOMA IN DEW. 

M. Bonssinganlt has commnnicflted to tho Academy of Scienees of Paris, 
lome interesting detonninoHous as to Uio quantity of ammonia conlnined in 
dew. The icv collected on si>: difTorent nights betn'ccn the middle of 
August and tho end of September, at Liebfraucnberg, contained on an a 
age 4'D3 miUigrammcs per litre (about 0'3 grain per gall.) This shows the 
nulrilirc elTects of heavy dews. M. It. also showed how this ammonia 
absorhed by porous suhslanees. The following snhstnnccs pulverized and 
exposed to tho air for two or three days, absorbed tho amoimta of tho gas 

O-OOOOOOB. 

.(MttKWaa. 

Repeating his experimcnlii in I'arie, ohtniiiing (be dew nrtifieinlly by con- 
denaiog the moisture of the air upon a cold cylinder of mclal, he obtained 
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10-8 mm. per lilre (or 0'66 gr. -per gntl.) of ai 
arid. This exjKa-imEiit ehowa thnt tho almos; 
Uronglj tharffid. wilh ntninonU, tlum that of th< 



a, and tmeea of nitric 



onntij. 

OS THE USE OF BICUEOMATE OF POTASa FOR I'RESERVATT 

SOLUTIONS. 

A ramsiionilpin nf ilio M^^dicDi Timoa nnc! Goictto eojb : — This sftlt,^ 
tlic proportion of ulmiit fonr Eraios to an onnfo of water, ponslitntcs a solo- 
lion qiiito eqaal to nlcnliol inilsnntisi'pilep')werB, nndwIuL-h Costa onlf about 
twopcnco a gallon. It will ikprivo a spocimcn nlrvady partially dt!Cumposc(l, 
of all oiloT, and prescn'c it for any Icnnlh of timo. As, iostcnd of hanlcnin^, 
it a liltlQ softens tissnira immersed in it, it lias a. groat, advantatro over Iwdi 
alcohol and Goadby's solution, for nil objeets which arc intended to be re^ 
cxuniniil, especially if ilto microseopo is to lio used. Prcpnratioiis long kojit 
in it btcomo of a light olive preen color externally, but re! ' 
llwir natural appearance at a little tiepth from tbo fnrface. TIid e 
mlor in (ho caso of red etTBCtnrca, ench as mnscle, may bo pmrenled brjl 
uilditiou of a lilllo oitrntu of potash. In the same way, if it is derircd/J 
softening may bo pmrenteil by tbc oiic of alnm. Unless in combination w"* 
both the two last-named ingredients, it is scarcely adapted for a pcnnancnt 
solution. The great advantage over all others, is, in respect to specimeni • 
- intended to be kept (or limited periods, eitbor for private dissection or for 
^AibldOa. These intended for the inicroscope are fsr less spoiled by it than 
by any otlior whidi I am acqnainlod with. The only odor which it gives to 
Bpccimcna is a very pccnliar one, rcsemblini^ that of new kid gloves. Ilia 
choBpncss and efficiency of this salt will, 1 tliink, mako it qnite b boon ts 
pathologif ts. 

ITATEES OF ABTESIAN WELI.S. 
On examining tlie waters of ibc Artesian well of Grcnellc, with refem 
to tho gases present, M. Peligot has ascertained that they contain not tbtt 
least tram of air. Snbterranean waters ougbt (horefore to bo orated before 
being used as an aliment, and accordingly Ihcy ore aboat to construct at 
Grenclle a Species of tower, from tbo top of which the water will descend iji 
innnmcrable threads, so as to present as much surface as possible 1 



ON THE PRODUCTION OF OZONE. 
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M. de Loca, in a communication to tbe Frencli Academy, states, that,"' 
having fuand that by passing humid ozonized air over potossinm and pnre 
pDtassa, lie obtained nitrate of potossa, which could be separated from IJio 
alkaline solutions by means of ci^-stallizntion ; ho desired to ascertain 
whether riio oxygen disengngwl &om the leaves of plants by tlic action of 
solar liglit, or tbo air which surronnds plants dniing vegetation, presented the 
characters of osone. As the result of his researches, M. Luca says, that hj> 
has noi oifainaJ results which ngrco in many trials and cxporimcnts raoda 
with loaves, whether detnebod or not detached from several plants, o 
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plants, or in the neighborhood of extensive vegittation. Generally 
tiie Ltmus paper hiifl bccotno discolored, bol starched or ioduroltcd papor 
only tskOB a blue color under certain circumiitance:!. Thus, -with many of 
the CBCtos family, the sutrcbed ioduretted paper does not become colored ; 
it ia Eomctimca colored by tho nction of li(;ht in the presence of the green 
leaves of horbnoeons plania, monj rarely with the leavefl of rose-trees, (W 
qQcntly in contact wilb or in Ibc neighborhood of moas, very niroly in on 
inhabited locality, 

Not being able to draw any certain concluaions from these results, and a* 
the ozonoKiica! paper ia a very nnfaitliful re-agent, and liable to become 
colored under tito most viirious conditions, M. Lucn tried some comparative 
experiments upon tho air suironnding a great many plants kept in a hot 
boose, and the free atmospheric air in a locaUly far removed from vegeta- 
tion. For this purpose ha arranged on apparatus in the hot-house of the 
Botanic Garden at tho Luxembourg. An aspirator cansed the air to pass 
llowly during; the day, Qrst into two glass tnbes full of carded cotton, 
then into sulphuric acid, tlicn over potassium, and linolly into dilute 
Rolulions of pure potossa. The examination of the acid and alkaline 
(Cations after six months from April 185G, gave the following results : — 
!Pk snlphnric acid contained ammonia, in considerabie quantity ; in 
" a alkaline solutions, to tho number of llireo were found ; in the first, the 

actions of nitric acid, and some smoli crystals of the nitrate, and in the p 

her two, the reactions of nitrates, but no cQ'stolB. 

A aimilar apparatus, arranged at l)ie samo lime in the court of tho lubont- 
Icoy of fnuicD, a place cut olf from vegetation, gave the following results : 
Ammonia was fonndaa Ixiforo in tlio salj^uric acid of the apparatus, which 
nndoabtedly proceeded from, tho atmosphere; hut it was impossiblojo find 
the least trace of nitric acid in the allialine solutions. 

These facts show that the alkaline solutions do not produce nitrites dur- 
ing the day with a current of air containing ammonia, when this current is 
fcc away from vegetation, and that, on the contrary, the air of a hothouse, 

wliich are a great many plants of all kinds, producoa nitrates with alto- 
lino aolutioos, even after passing through sulphuric acid, and thus deprived 
Ts this because plants act like porous bodies on tho elements 
odd contained in tho atmosphcro t Direct experiments made far 
from vegetation with porous bodies of mineral origin prove tho contraiy, for 
Otey do not produce nitrates. 

The esperiments of Messrs. Andrews confirm the opinion that oione, far 
from being a pcr-oxide of hydrogen, is only modilied oxygen, capable of 
being estimated with tho atmost precision. On the other hand, the phe- 
nomena of oxidation which ozone produces ore not rare, and wo know 
take advantage for chemicnl analysis, of oxonized essence of 
tnrpentinc, of the ozone produced during the combustion of ether in contact 
with platinum, etc. We know, likewise, that nrea is formed in the animal 
economy; and M. B&liamp has proved that this body may bo produced 
artificially by tho oxidation of albuminoid subalances, hy moans of hyper- 
mu^anate of potash, 




' BCIKNTIFIC DISI 

It it not improbabte ilint the o^cygen of ttie air introdumd L 
b; the phenomena of respiration and retained condenEcd or modiBed hj 
globutea of tlio blood, in the presence of an alkaline matter, ia ftnind 
leant in pari, in the Stare of ozono, like oxygen disBolred in eflBanee of 
pcnlinc, nnd consequently in a state to produro tbe wano phi 
oxidution. TLcEO riewa ore supported by some experiments mode with 
mnngaiiato of potasli, the osygtn of whith being disengagad by mlphi 
acid, pn.'senta the properties of oaone, ereD at a. low tcmpcFBture, and Urn 
latter inveBtigaiiooa of Sdioubeiu relaiivo to the property prosonled by tin 
juice of ceitain champignons to transform oxygen into ozone. 

" If wo now wisEi to examine these facts so as to explain the remits irhidki 
J hare obtained," Boys M. Luca, "we ehould be tempted to imagini 
the oxygen which ia disengaged jrom the leaves of planes by the BCtJ 
light contains ozone, or that llio air which surronads ploots is portinlly i 
tied, and that this ozone, although in small quantity, p^od^l^e8 tbo oxid^ 
tion of the nitrogen of the air to form nitric aeid in the same way that ozono 
anifl^ly prepared, produces nitrates with the alkahoa. The qoestion of ^ 
absorjition of nitrogen by plants would conseqaently be reduced to a pnni 
and simple absorption of a nitrogenous compound, eueii us tliuate orcarfan^ 
ate of ammonia, this carbonate being formed in the atmosphere, and the 
nitrate being prodaced under the influence of vegelalion. But the above 
^ factsare not sufficiently numerous to render them indisputable facts. Thqf 
require repetition under different conditions, and longer and unremitted 
— Complei Btndai. 

Adion of the OxiJeg of yitngen upon lodidf. of Polamiunt and StanA, 
M. Bdchomp Slates that, 

1. The ozonomclric paper is not rendered blue by pure dilute 
but that it is colored by acid containing nitrous neid. 

S. Nitric acid and hydriodic aeid do not react In cold solution. 

3. Iodide of potassium reduces nitrous acid to nitric o^ido. 

4. Carbonie acid docs not displace nitrons acid from nitrate of potash. 

5. Nitrous oxide and nitric oxide do not liberate iudioo from iodide 

Observaliom on Onone in Canada. — At the Montreal meeting of ! 
American Association, Mr. Cbas. Smallwood presented the result of 
six thonaand OKOne obscrvalions, incloding a series token during 1654, 
cholera year. These olHcrvations were made at his residence, " 
tins, in Canada. This place is situated one hundred and ciglitce 
the level of the sea, atiout nine miles due west of Montreal, and about 
ccntn} of the island of Jesus, wluch is surrounded by the two branches 
the Ottawa. 

The molhod of observing ozone, was by llio ozonometer, consisting 
slips of paper wetted with a solution of stiLrcb, and iodide of potassiun] 
the proportion of one drachm of starch to one ounce of water, with 
grains of iodide of potassium. This most be kept dry and free from ligl 
till wanted, when it was to bo exposed to the light, but excluded from 

"" * ' ho atmosphere was estimated iai 
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tenths ; the extreme blue with wljich the paper was tinged when the ozone 
was plentiful, being called ten, diminishing to zero, as the shade became less 
strong. The presence of nitric acid would also mark this last paper. It 
had been said that slips of this paper exposed at a high altitude had exhibited 
a deeper shade than those exposed simultaneously at a lower one. His ob- 
serrations did not corroborate this idea, though he had exposed slips at a 
height of eighty feet, and others at a height of only four feet, from the ground. 
He suggested, for the sake of uniformity and comparison, that five feet 
should be the standard altitude in future observations. The presence of 
ozone was usually accompanied by a low reading of the barometer, which 
continues during the continuance of the presence of the ozone ; and was 
. usually also accompanied by Tain or snow. He had traced ozone in the at- 
mosphere with the thermometer at 20° below, and 80° above, zero ; but in 
general it was in large quantities in the air during falls of rain and snow. The 
cyclometer was a sure indication of ozone, and a moist atmosphere seemed 
necessary for its generation. He was, from this circumstance, led to compare 
the presence of ozone with the precipitation of rain or snow, and he had these 
results. During the last seven years there were 918 days with rain or snow, 
and 816 days when ozone was indicated. In 1850 there were 150 days with 
rain or snow, and 110 with ozone ; in 1851, 123 da3rs with rain or snow, and 
135 days of ozone ; in 1852, 136 days with rain or snow, and 152 days with 
ozone ; in 1853, 136 days with rain or snow, and 114 days of ozone ; in 1854, 
the year of cholera, 133 days of rain or snow, with only 73 days of ozone ; 
in 1855, 140 days of rain or snow, and 100 of ozone ; in 1856, 144 days of 
rain or snow, and 144 of ozone. The days marked were in all cases those 
in which the ozone exceeded 5°. The small amount of ozone present during 
the year 1854, favored the idea of a deficiency of that principle in the atmos- 
phere during the prevalence of cholera, and the deficiency occurred during 
almost every month of the year, though the days of rain or snow were not 
below the average number. Here seemed to be a confirmation of the opinion 
that there was a deficiency of ozone during the prevalence of this epidemic. 
Southerly and easterly winds, from which rain and snow usifally came, were 
generally accompanied by indications of the presence of ozone, while north- 
erly or westerly winds seldom led to its development. During its presence 
there was no special condition of the atmosphere appreciable by instruments, 
except the existence of moisture. Schonbein thought it depended on the 
electrical condition of the atmosphere ; but, from 6,000 observations, he had 
not been able to establish that fact. Nor was its presence always simulta- 
neous with the Aurora Borealis, as had been supposed. The fact that a 
moist atmosphere was necessary for its development, might account for its 
being developed in gi^cater quantities near the sea than elsewhere. 

ON THE COBROSION OF FRESH-WATER SHELLS. 

At a meeting of the Boston Society of Natural History, in 1856, Dr. 
Weinland made the following remarks upon the Corrosion of the Shells of 
Fresh-water Clams : 



It ia ganoniHj bclipved tmi stntcd in tUs books, that the « 
shells of fn'sli-Talcr i^lams, which is olwcrycd upon the beak, aod whidi B> 
qacDtlj extends over tho whole surfuM of the shtll, us in Unio copiplm 
AntNlonta impli«it&, and Lunpsilia radiata, for instanr«, is eSfencd hj4 
dissolving properties of fresh water when imprecated with cnrbonie »i ' 
It is supposed itini the carbonate of time Is eonvcrtcd into the bid 
and in tliis state dissolved by the wntar. TKis process may stuoetin 
plave, but it does not seem to bo tbo eommeneemcnt of the eotmsi 
all tlie specimens of Anodonta implicata wbieh he hud roUeeted a 
Pond (aliout Etxtj), he found little holes, or channels, Irom one I 
lines in length, piercing the epidermis, and presenting sharp c>dgc«, mdtil 
would not have been likely to result from a chemiisl process. Aloroover, f 
found in many of these holes small worms, and Ihereforo he tnis inelinedfl 
enppose that they eommcnce the process of corrosion in the shcQ ; that tb 
peiforatA the epidcnnis. end after tho riMnoval of Ihij, the chemical p 
above alluded to may take place. Hov fsr the same sapposition m 
true wlh regard to eeo-shells he whs not prepared to sny. 

At B snbaoqnent meeting of the Soi'iely, during the past jviar, a e( 
cation on (he 6nmo subject, suggested by the remarks of Dr. 'Weintand, wM 
presented by Dr. James Lcira, of Mohawk, N. J. In iliis commnnicalioo 
Dr. L. says ; 

Although I assent to the propositions of Dr. Wcinland, as being suSieieiit 
to explain the subject in Aome instances, I have not regarded the presence of 
small wonns on shells, nor the presence of eurhonic ncid in wiitcr, ai mffi- 
riont to account for the great diversity of appearances prcEcntod bjtbe Eanu 
spedea in dillerent localities. 

From what information I have been able to obtain in relation to die gcol0~ 
gical characters of varioas regions in which sheila ore found, it appenrB thlt 
those bodies of water having large quantities of calcareous sails in scflution 
produce shells very liiilo liable to erosion ; while on the contrary, where 
there is very little lime, and the water holds in solntion considerable quand- 
ties of saline, alkalies, and ferruginous salts, tho shells are very liable lo be 
eroded. Among the numerous specimens that I have, illustrating the dwve, 
are largo numbers of shells from streams in Georgia, where the waten 
abound in saline olkalies. Tho shells arc very generally eroded. I have 
also shells from otiier regions where tho snlino alkalies arc more abundant 
than lime, and (hoy present the same character. 

I have also shells from Ohio, Illinois, Wisconsin, c 
streams abounding in lime, and an eroded specimen ii 
among them, except, perhaps, a few aged shells that ni 
long eonloeC with abrading surfaces of other bodies. 

I have also shells from a lake in Herkimer county, N. Y., nearly oil e 
wliich have perfect beaks, and Ihe few that are eroded are by tu 
chalky in their texture as some specimens I have seen from localities defi 
in lime. Tho bottom of the lake, in the instance specified. Is a bed of meii^ 

But more satistactory proof that tho freedom of shells from c 
ponds on the relative proporlioua of various sails or alkalies in solution lA 1 
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the water, is presented in a limited body of water, under my own immediate 
inspection. 

Near the village of Mohawk, is a slowly-moving body of water, in which 
considerable numbers of shells are found. In those portions of this body of 
water where the various salts bear their natural and proper relation to each 
other, the shells are very perfect and generally free from erosions. But at, 
and below, where the refuse ashes from an ashery are drained or leached into 
this body of water after every shower, a considerable quantity of saline alkali 
finds its way into the water, where, in consequence of its specific gravity, 
it fiills to the bottom, and every shell within reach of the influence of this 
alkaline matter, is more or less eroded, and most of them very much so. 
But further down, the shells grow more perfect, probably in consequence of 
the dilution of the alkalies, and their more general difiusion in the whole body 
of the water, by the influence of the slight cun*ent in it. 

It may be thought strange that the presence of saline alkalies in water is 
urged as the cause of the erosion of shells, but it may be explained in this 
way. Where two or more alkalies are present in the food of an animal, and 
only one of them is necessary and proper to enable it to perform its healthy 
functions, the others may, in part, take the place of the proper substance, and 
if so, the shell formed under such circumstances would be more or less liable 
to erosion, in proportion to the solubility of the substituted materials. 

We have now only to inquire respecting a locality producing eroded shells, 
— Is the water so highly charged with lime, that the presence of a more 
soluble alkali in small quantity can have no material influence in the forma- 
tion of the shells ? If the answer be yes, then we may reasonably ascribe 
the eroded character of the shells of such a locality entirely to minute para- 
sites ; but if there be a preponderance of saline alkalies in the water, they 
may be reasonably expected to enter into the organization of the shells, and 
a very slight abrasion of the epidermis of the shell from any cause, would 
expose the soluble alkalies to the solvent action of water alone, and the 
remaining portion of the shell becoming less dense (and " chalky ") by a 
removal of a portion of its substance, would, of course, wear away very 
rapidly. It is easy to understand why the beaks of bivalves, and the apices 
of univalves are first attacked by the erosive process. Firstly, the epidermis 
is thinner at those points : secondly, those portions of the shell formed in early 
life may be presumed to contain more gelatinous, and less calcarious, matter 
than the parts formed at or near maturity. I do not know demonstratively 
that this is the case, but analogy teaches it. 
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OfUie geological changes alilliaopertttion, DOUG are mora romartiBMo 
:ton of dcltm at the mouUiS of gruat rirors, and of alliiriaJ land 
tlicir overflow. Of changes of tlia Ulter kind, pcrliapa tho moi 
ia the great aUuvial ilupoeii rurnied in the vullcy of iho Nile b^ the annual 
inunilotions of that rircr ; and liure it fortanatelirhapiicna that hiatoiy comea 
to tlic uiJ of die g«olot;iet. Tliose sedimcatiir; dL-puBita havD aceumnlaled 
round tlio hoses of moniimcnla of known age ; and we aro, therefore, at once 
furnUlwd with a clirotiumotric sealo bj which the rote of their fonnstioa vi^ 
be measured, 'ilio Jli^t of Ilia Buried of measure menta undertaken by Iff, 
Ilomer was made with, ihe co-ogiecutian of the Egyjitiiin Govenmtcntt, 
oroand tho obeliiik of HeliopoLij, n monument built, according to LeptiOR, 
SSOO yuan B. o. A more extensivo Eories of TeEeorches haa been linee m- 
dcttaken in the dit^lrict of Memphis ; but Mr. Homer hus not ^et, I beHcr^ 
puhhshed tlic results. Tiic problems now to lie Bohcll in Palawdekgy 
tiearly dofinod in tho onunciation of tho problem recently ptoposed hjt 
Treneh Atadoray of Sciences as ono of its pri^e qneetions, Tii. 
tho laws of distribution of orj^uniu hcings in tho different BedimentHj: 
according to the order of their superposition ; to discuss the 
their appearance or disappearoDuc, whether simnltuneooB 
to determine the nniutc of tho relntinns which auh&iat between the existing 
organic kingdom and its anterior states." The prize was obtaiued bjr Pnjt. 
Bronn, of Heidnlbcrg ; and his Memoir, of which I haTO onl; seen an out- 
line, appears to be chamcterized bj views at once Eound and comprcheni 
The leading nsult gcoms to he, that the genera and epecics of. plants 
nnimala, wliich geology proics to have existed successive!; on our gl 
re created in saccesaion, in adaptation to the existing etato of tlieir nhi 
and not transmnlcd, or modified, as tlio theory of Tjiraiirk sapposcs, by 
physical influences which surrounded tlicra. — .4(/(;jess if the Presidi 
British Aaodalion for 1857. 
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From a piper recently reail before liic New York Geographical Societ 
byEiastos Everett, Esq., of New Orleans, "on the Bsf ooa and Delta o 
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the Mississippi," vo dcriTC the Gillowing momaronda rcspocting n prDpog<>d 
plan for roGlaiming u lui^Q portion of the Delta for callivation. 

The papor opens by el reforance to the aororal rivora in the old world — the 
Irrawuddy, the Ganges, the Euplirates and the Tigris in Asia, the Nile ia 
Egjpt and the Fo and Rhine in Eurapa — having a. formalion Bimilar to that 
of Iho MiiuiBsippi, — simihir in the Deltas formed at their mouths and sinii- 
lor in thai; their waters arc higher than the adjacent coontry. Passing from 
a brief ronsideratioa of these, Mr. Everett comes to tllB Mississippi, Iha 
Delta of which, reckoning the terriCoiy between the main rivtr and the 
Eatchafiilaya, or Blackwalor Rivur, covers un area of seven tbonsood 
sqnara miles. Tbo ago of this formation, thoui^h remote, probablj l>eyond 
tho creation of man, is geologically of recent dace. Its appearance is most 
jcemarkable ; from the passes of the Bulizu to the bluffs of the Baton Rouge, 
where the land rises to a height of from six.tf to eighty fiet above the river, 
then) ia not an eminence to relieve llio eye. " There ia not a single pebble 
in all tlie Delta." In order to attain a proper understanding of die forma- 
tion of the bayona it should be remembered that tho river tlirough the whole 
delta, instead of being in a valley is npon an cioinencc. Another element 
to be taken jnlo consideration is the serpentina course of the river in ques- 
lion. The delta is ail of it elevated more or leas above the gulf on the 
Boalh, and the bays and lakes on tbo cast, at the same time being much 
lower thnn tho river at high wnter. From this peculiar formation, result 
two clasaos of bayous ; — the first, snch as drain a peninsula or neck of land 
formed by the bcnda of the river, and drain the neck of land on which are 
situated CarroUton, Lafayette and New Orleans. And second, such as run 
ont of the river, like Iho Lafourche and Ptoquemine. 

The first of these, as they suspend but little sediment, form but imoll 
ridges, and those aie linuited to their immediate banks. They are very uae- 
fol as natural drains to the district through which tboy pass. They receive 
trlbotaries, whereas the bayous of the second sort give them out. These lat- 
ter Invariably take their departure from the river at one of its bends, and 
have numerous branches " so that the Mississippi," says Mr. Everett, " from 
An head of the delta ia a m^hty natural apparatus for irrigation. These 
branches are now for the most port filled up as are indeed the bayous them- 
selves. The filling up of these moutlia of the parent stream has caused the 
most disastrona consequences. They were, while open, so many safety- 
valves, through which the periodical delngo spent its destractive power. All 
sorions evils to ogrieultnral enturpriae might have been prevented by filling 
up their branches and making dykes or levees in tho lowest places." 

To re-open all of these bayous is hardly possible, though sotno of them. 
might be opened with adranlaga, and would secnre (lie riparian proprietors 
against the losses and inconveniences consequent npon the annual delngc. 
The proposition to bnild levees is open to objection on aeeount of the vast 
eitpensc, and because if the banks ore raised tho water will rise also, — for 
it must have vent. Wliut tho limit vroald bo can be learned only by aetnal 
experience. On the other bond, were the bayous open, tho levees mjglit bo 
much lower than now, and cn^raascs be yet unkt 
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Lower Lonisinnit, Buys Mr, Evcrott, was icttled lot 
qnually tho lands brought ihua loo eorly under cultivi 
clum^. Before tho ncUlomoiit of tha counlry, wbcn tho ri 
to innndalc ihc whole delta, it left npon it dcpositii of alluviu 
carried down to the mouth, where immense deposita «ra i 
eddies prodoccd liy the meeting of Ihe waters of tlio liver with those of ^ 
gulf. While these dcposilB encroach at the rate of ten rode annually npj9 
the gulf, large deposits acmmulate on the lands whore it Itos not been levetj 
This natural process of raising tho land not being available in coltii'sled ^ 
iriets, drainage is suggested as a prarlicable meaog of prodacing the » 
result Large as woald bo the expense, it would prove re 

" When," says Mr. Everett, " wo consider that all tho available sgricul- 
tarsi resonrces of Lower Lonieiana consist of linlo strips of land, ronmng 
■long the rivers and some of the larger outlet bayous, of an average width 
of oidy a mile, or at most a mile and a half, and still that these resources 
an immense, wo cannot forbear asking. What will they bo when this 
strip is Dxlcnded to the width oF eight or ten miles t The present genera- 
tion may not see it, but llio time is not distant. It is vain to expect that this 
will be done by appropriations from tho State. It wi!I he dono by prirate 
enterprise, for tho sake of private advantage. Then will bo presented in the 
great delta of the Mississippi, the spcclacle that bos long been presented in 
Holland, where the oecan even, has been farced to retire before the enter- 
prise of man. Then die extensive districts, which are now inhabited only 
by hago reptiles, will ewarm with a happy population. 

The geological formalion of Lower Louisiana has till recently been an 
unsolved problem. Tho boring of an Artesian well in New Orleans has 
furnished a solution of this problem. Tho thicknoss of the several strutn 
perforated has been ascertauied, and may bo stated approximately as fol- 
lows ; — In penetrating to a depth of 600 feet, five different Bttuta wore en- 
conn tetcd ; first — alluvion, seventy feet; second — dark sand and mad, 
one hnndred feet; third — impervious blao cloy, twenty foet; Jbnrth — bb 
one hundred and forty-Rve feel ; fifth — impervious clay. This s 
tlic time of tha last report which I have seen, was not perforated, 
second strnlum cdh'tnined a great abaodance of shells and n 
fourth contains snfReicnt water to emit from the tube e'm gallon 




The following is an flbstrort of a paper on tho above subject, read b 
the A. A. A. S., Montreal meeting, by Prof. G. H. Cook, of Sew Jersey,! 

In the course of some geological examinations along the coast of Sonn 
cm New Jersey, my attention was rrcquenlly called to various facts indicat- 
ing a change in tlic relotivo level of Ihe land and mitcr, at some recent 
period. An allcntivo examination of these facts bos led mo to tho conclu- 
sion, that a gradaal subsidence of the land is now in progress throughout lb* 
whole length of Kcvr Jersey anil of Long Island ; and from information dT 
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rived from, othen I am mdu<!cd^ think (bat this subsidence ma; extend j 
along a considerable ponjoa of the Atlantic coast of tho United Slntcs. 

Tbo occntTcnea of timber in tho marshes nnd witter below tido-lcvel ii \ 
common along our whole Atlantic shore. Almost evciy person at all fami- 
liar with sliore lita lius observed tho remains of logn, slumps and roots in 
such places. Generallj, however, they have been looked upon as tlie r&- 
mains of trees, torn from tlitir original pUlccs of growth by toirBnls or by 
the wearing an'ay of the shores, and deposited whore they pre found by (he 
ordinary action ik the witter. To any one who eJtamioes ihora carcfally it 
Eooa becomes evident that tiiey grew upon the spots where tbcy now mv. 
Tho, stomps remain npright; tlioir routs are still fiut in the Arm loamy 
gronnd whieh underlies the marsh — and theu bad^ and small roots remain 
atttidied to them. The localities, too, where they aro most abundant, are 
Eucli as are least liable to be aUccted by the violent action of the water or of 
storms. Thus they are by far llio moEt abundant on the low and gently- 
sloping shores of Long Island, New Jersey, and all the states further south, 
which are protected from the violent actioD of tho surf by tt lino of sand 
beaches, at the same time that tlie numerous inlota allow frco access to the 
tides. In these prote<.*ted situations, hundreds and even thousands of acres 
can be found, in which the bottoms of tho marshes and bays are as thickly , 
set with the stumps of trees, as is the ground of any liting fbrest. 

Theflrst and chief part of my own. obscrvnlioas were made upon the south- 
ern part of New Jersey, fullowiug the shore of Delaware Bay from its head 
down to Cape May, and the Atlantic shore from Cape May north to Great 
!Egg Harbor. Tha exaroinutions Imvc since lieen continued along th« shore 
to New Tork City, and thence eastward at several points along the south* 
shore of Long Island. 

I may remark that tlie remains of trees are not equally abundant ii 
localities, owing partly perhaps to diilerences of exposure, but more tc 
diflecence in durability of the various species of wood. In many places, 
where oak, gum, and other deciduoos trees were known to stand formerly, 
there are no traces of tliem now ; they have entiroly rotted away. On the | 
contrary, the pine and the red and white cedar are almost indestmctiblo. 
have seen pine stumps several feet nnder tlie mareh, where Ihay have been. J 
for an unknown period, which retain the characteiisiic amoll and appearasea ff 
of the wood almost as perfectly as tho freeh-cnt specimens. At several plac«8 1 
in southern New Jersey an enormons amount of white cedar timber is fuand 1 
borisd in the salt marshes, sound and lit for uso, and a considerable bnsinesj I 
is carried on in mining this timber and splitting it into shingles for market. I 
la some places it is Icjund so near the surface that fragments of the roots 1 
nnd branches are seen projecting above tho marsh, while in other cases, tha I 
whole is covered with smooth meadow sods, and there is no indication of 
what ia hcRCath till it is sounded by ibmsting a rod down into tlie mud. 

It is in deposits where thei^D durable species of wood are found that wa 

get the most accnrate Idea of the depth to which these remains exi 

Denniaville, there is a lai^e tract of mnrsh underlaid by cedar swamp earth 

and timber. Dy probing the marsh with an iron rod llie workmen find 
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whrro the solid timber lies, and then, renuiring tlio Buriaco, sodi nnd n 
tlicj maimgc to work in Ibe mad nnd water wich long onc-hnndlcd eaws, ■ 
cut oS the logs, wbich, lu tooa as llicj »ra loosened, rise and float, and ti 
oourw Bin easily mani^ed. The timber is not watcr-lofgcd at all, but 
ntaiiu ila buoyoncj', uiil the removal of that neaiest die Eurfaco releaEes that 
whicii Lt below, uid it rises, so that a new supply is constantly coming ap l< 
the workman. In tliis way a (ingio piece of swamp which is below tide-lci 
hw been worked for fifty years pact, and still gives profitable retoi ~ 
tunbcr is fonnd lying in every direction, some appearing to haTe b( 
down by (he wiud, and some appearing to have died and fallen aAcr it 
jianially docBjed. The fallen tiuiber has been covered by tho act-nmula 
of inuck from the decayed leaves and (wigs, and otlter timber has grown 4 
Ibie, 10 fail and in ita tnm give place lo still another growth. How long tl 
accumubition has been going on it is impossible to tell. Dr. Bceiiley,4 
Ueunisville, counted 1080 rings of annual growth iu a stump, and lyb 
directly under Ihis, so that it mast have fallen before Ibis grew, was a log 
with 600 rii^s. I have seen iliem lying in this way, log under log, indicat- 
ing that thousands of years mnst have passed while they were accumulatii^. 
And this is only the superfidal portion of it. 

Instances of submerged trees arc not coniincd to tlie coast of New Jen 
but llicy occur along tho whole coast of tiie Atlantic States, from H 
of Fundj to Florida. 

There is another class of facts somewhat similar to those above-mention 
and of common occnrtcneB along our sborca, from wbicli Ihcso shonld be 
distinguished. The facts to which I refer are such as the following. At 
Cape Island, Capo May county, there are found stumps of oak trees at tide 
level which have been covered by twelve or fourteen feet of upland soil — 
cnllivalcd form land — and have bnt recently bean cjcposed by the wearing 
away of liie shores. At Union, on Jtarican Bay. in solid earth and abont two 
feet below low water, common bard-wood stumps were found, in di^ng a 
largo basin. Upright stumps of trees have alMi been found in digging wells 
on the upland, at numerous places near tide water, on Delaware Bay and 
the Atlantic shores. Jn similar localities, shells of the common clam, oyster, 
and other recent species have been found in wells, and I have observed ibeat 
at various places several feet above high tide. 

In the bank of Maurice liiver, seven or eight feet abors high water, and 
still covcivd by several feel of sandj earth, is an oyster bed. It is exposed 
for some rods. The shells ore in common blue mud, closely wedged ia 
to"i;t!ier, and standing with tlu: opening of the valves upwards, just as in the 
living beds. At Tucfcahoe, casts and impressions of the cominoa clam are 
foaad in the gravel at eight or ten feet aliovo high water. And at Port 
Elizabolb, and near Leesbargh, shells of the clam and oyster, and indeed 
of ncariy a1! tlio species of shells now common in the bay are found, covered 
b; from two to sik feet of sandy loom, and are extensively dog for mpntue. 
3 was lately informed of the cxisienca of nn oyster bed under similar eircum- 
BtonCM on the beach a little nortli of Long Brnncb. Deposits of recent shells 
arc found in mudi the some way, on all our Atbinlic coast, and also on the 
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Gnlf of Mexieo. So mnny amounts have been given by different observers, 
that for the present purpose it is not necessary to specif}' Ihcni. Altcnljon 
is called to tliem now as itidieations of a period of subsidence, and llicn one 
of olovation gireceding the present. 

Tbd fossils, it will be perceived, are in circQmstances wbiih reqnire that 
the ground shonld have occupied a, much more relative level than the prea- 
ont, and the covering which ia over them ia npland soil, — portions of that in 
New Jer»:y aie in cultivation, — and ant among the most valuahlo and pro- 
ductive Eoils in the state. While, on the contrary, the remains of trees, etc., 
which are gpoeially referred to in this pupor are all as low as tho present 
level of liigh tide, and are covered only by water, or by marsli mud, und 
rooCa. They are also of a much more recent date, some of thorn having 
lieen growing trees within tho memory of persona now living, nod tho siib- 
sidcnce which has produced them is onoiliat is still m progress, as I wish now 

Ail along tho Dclawaro Bny there is a salt marsh, from a mile to five 
miles hock, and hack of it the land is low and 
Salem, a portion of what is now salt marsh w. 
&maple grove on this apland, and an island 
In another place, land which has been cultivated 
other place, land is salt marsh which is mapped in the earlier maps as tim- 
ber ; an owner of on extensive tract there, lold mo he had lost at least 1 ,000 
acres of timber land by the advance of the tide npon it. This advance ia 
mniksd every yeax by its cutting off a small fringe of tho timber which die^, 
and tho process seems to go on more and more rapidly — and the timber 
which is killed is never replaced by timber, but by aalt marsh. I found oil 
men who had seen timber growing whore now it was marsh, and in some 
places I found long rows of the red cedar stxmding in the marsh, a Tout deep 
DT more in tlio mnd of tho marsh. 

The lower part of Now Jersey is exceedingly favorable for observations of 
fliis character, from its lieing so fiat that on a railroad lino, running through 
Cape May County, tho highest point was not more than twenty-eight feet 
above high water, and the avert^o bat eleven feet. On such shores it will 
readliy be perceived that a vCry sUgbt depression of tho surface mnst bling 
a brood strip of land under nutcr, and tliut marks of such depression will 
be found in much gmator abundance than iu localities wbcra tho sbonM 

The people along the shore of sneh places ore very sensiblo of this change 
of level between land and water, and are perfectly well sntislicd that ^ n>- 
mtkins of the timber found ore in tho places where they grew, and that tbej 
have not gone down by the ground washing away, or becoming tnore co:a- 
pact. When it was objected to them that the nhite cedar trees have no tap 
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sliallciw cnanps, and in the Lotloms of tlie deeper swamps, sucli limbor is 
faand, wlui:li is la tlicm a plain evidence thst it grew tliorc. Fnnlier, tbey 
And ut tlie bottom of Bu;:k swanipa gum and inu(!;Tio1ia trees which, bare 
grown upon the hard ground. Pino stumps are also found at consid^uble 
depths below thesnrbce; these an tap-roated, and their roots roacli the solid 
groBnd so that the; are not liable to settle. It is tlie general impression, 
however, that the cedar swamps do nut settle as long as the; rcmaia con- 
Montly wot. 

After oxamining all I have been able to Hnd m-itten upon ihc subject, and 
after studying it in the field, I rnnthiDk of no other theory which will apply to 
all the facts, except (hat of a slow and continued snbsidenee of tlioland. 

The rapid wear of the shores may fmirly he addoecd as GOntirmiTi^ my 
conclusions io mgard to subsidence. A few cases of this rapid wear may be 
given. Egj; Island, a point well knowti to those who are familiar willi Dela- 
ware Bay, is put down on the iirst mnp, made by the proprietors of 'Wert-' 
Jeraoy, in 1G94, as containing three hundred acres of land. It m 
only about thrce-foarths of an acre at low water, and liigh tides 
tjrely. Cnpt. J. W. Ilcrhert, a very intelligent wreck master, ( 
has a number of marks oa the beaches to determine tlie location of entCki 
vessels, and from these ha is able to measure tho wear from j-cor to year, and 
the average which he deduces &om these is not less than twelra feet s year 
along the whole shore. On Long Island the wear of the beaches is not so 
uniform, but is perceptible. On the east end of the Island the 
great, and has attracted attention uver since the first settlemenl of 
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o the rapidity with which this subsidence is going on, we have 
certain data. There ore some stumps of trees, probohlj cut within the last 
150 years, whidi are now tun over by high tide, so Uiat the person who 
pointed them out to mo was confident that there must have been a change of 
three feet in the tide. At u milldara one person was confident that the tides 
rose higher than they did twenty years ogo, though how much be coald not 
tell, for a mark whicii ho had mude had become obliterated. At another 
place a miller told mo ho could not run his mill as long as he nsed to ho abla 
to, boeause the Ude hacked up against bis wheel. He thought he bad lost 
eight inches in twenty-five years. At another mill tlie tide rose some twelve 
or fifteen inches higher, and its wood-work and foundation were placed on 
the solid upland. Another mill, built 100 years ago, has lost so much that 
the tides come up half way on the dam, and they can only run that mill by. 
having built another dam below it to keep out the tide. 

Another mill had been watched for twenty-five years, and my info 
was coofiilent it had Iosl font inches, and, lie thought, moj 

from these facts wo may set down the subsidence at, pcrtiaps, t^vo 
a cenlnry. 

With the exception of the statements of two pilots, npoii the Raritan Hirer, 
I have nothing npon which to base any eslimalcs for the present rale of soh- 
sidenco in tlio vicinity of New York. Ono of the iiilots founds his conclusion 
upon observations made upon the wharf at Wnshinglon, and is confident 
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there is eight inches more of water there than there was twenty-fire years 
ago. The other draws his conclusion from the depth of water upon the reef 
of rocks in the river below New Brunswick, and the depth upon the middle 
ground near Amboy, and from the action of the centre-board of the vessel 
which always touches at these points, he is satisfied that the water is deeper 
than it was thirty years since ; but he thinks not six inches deeper. The 
opportunities for accurate observation are much less frequent here than in 
the southern part of New Jcrsy, but from the phenomena of the marshes and 
of the submerged forests on Long Island and in nothem New Jersey, I 
should infer that there was no material difference in the rate iix)m that 
already deduced. 

ON THE EXISTENCE OP FORCES CAPABLE OF CHANGING THE SEA- 
LEVEL DURING DIFFERENT GEOLOGICAL EPOCHS. 

If, in assuming its present state fi*om an anterior condition of entire fluid- 
ity, the matter composing the crust of the earth underwent no change of 
volume, the direction of gravity at the earth's surface would remain un- 
changed, and consequently the general figure of the liquid coating of our 
planet. If, on the contrary, as we have reason to believe, a change of vol- 
ume should accompany the change of state of the materials of the earth 
from fluidity to solidity, the mean depth of the ocean would undergo 
gradual, though small changes over its entire extent at successive geolog- 
ical epochs. This result is easily deduced from the general views contained 
in other writings of the author, whence it appears, that if the surface stra- 
tum of the internal fluid nucleus of the earth should contract when passing 
to the solid state, a tendency would exist to increase the cUipticity of the 
liquid covering of tlic outer surface of the crust. A very small change of 
ellipticity would suffice to lay bare or submerge extensive tracts of the globe. 
If, for example, the mean ellipticity of the ocean increased from one three 
hundredth to one two hundred and ninety-ninth, the level of the sea would 
be raised at the equator by about 228 feet, while under the parallel of fifty- 
two degrees it would be depressed by 196 feet. Shallow seas and banks in 
the latitudes of the British Isles, and between them and the pole, would 
thus be converted into dry land, while low-lying plains and islands near 
the equator would be submerged. If similar phenomena occurred during 
early periods of geological history, they would manifestly influence the 
distribution of land and water during these periods, and with such a direc- 
tion of the forces as that referred to, they would tend to increase the pro- 
portion of land in the polar and temperate regions of the earth, as com- 
pared with the equatorial regions during successive geological epochs. 
Such maps as those published by Sir Charles Lycll on the distribution of 
land and water in Europe during the tertiary period, and those of M. Elie 
de Beaumont, contained in Bcudant's " Geology," would, if sufficiently ex- 
tended, assist in verifying or disproving these views. — Professor Hennessy, 
Proc. British Association, Dublin, 
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ON TDE SILURIAN SYSTEM. 

At a recent mcetiag of the Geological Socictfj Lonlloa, Sir It. L Mnr- 
cheson, in a [laper on tbo Silurian rocks oF Suaudinavtu and RoEsin, took oc- 
casion la ]K>inC out the extent of the great □orthem Silurian Lnsio. Begin- 
ning nitb the eoniparalivcly tniall frHgmGiils of this great dupoait in the 
British Isles, the Silurian rocks maj- bo traced across the iniun land of 
Sweden, tbrongh the islands of Olaiid and Gothland, to the southern shoroa 
of the Gulf of Finland. Here they culcad through the province of Esthovio, 
BOnth of Bevel ond Narra, lowarda Si. Petersburg. I'roin the govemmeoC' 
of St. retershnrg, the range taking adirecliun from W.S.W. to E.NJ 
is lost boncadi the vast deposits of Ijikea Ladoga and Onega. It 
pcoFSj however, on the flanks of tlie great Urol chain, and Imver^ing 
bcria, is again found in North America, covering a vast oxioiit of Canada, 
occupying; in detached nnisses more than a thousand njtlcs in width from 
Canada to the state of Alabama, and extending westward from New Yoric 
to the furthest tveatcm pT7iiri(>s. 

With reference to the European portion of this great Silarian area, the 
northern hnsin of the British Isles, Scandinavia, and Russia, appears to ho 
sepuralcd ]>y marked polcontologieal characters from the Silnrian rocks of 
Southern Europe, as they exidt in France, Spain, and Bohemia. In limilod 
areas, such as that of the British Isles, the evidence derived from fossil re- 
mains was mnch more restricted than where loi^r areas vrero examined. 
For instance, throughout the whole range of the British fiilurian rocks, 
dolinitQ species of molluscn, cmsiacea, and corals, were found to diarac- 
terizo certain beds, but when the whole northern area of Iho Silurian rocks 
is examined, these species are found to range upwards and downwanls into 
odier beds, and thtis the whole fommtion is mneh more converted into one 
unbroken seriua than would bo jastidcd from the examination of the British 
Isles atone. Sir Roderick (|uote(l many examples of upper anil middle 
Silurian fossib occurring very low down in the rocks of Scandinavia, and 
thua supported hia views so often and so long ago Depressed that one ira. 
broken ehiun of life extended from the lop of the Silurian series doun to the 
baao of the Llandeilu flags and Lingula bods. Ho held it, therefore, im- 
possible to draw any lino of separation between the Silurian rocks and ihoso 
wluch had been called Camhriau, nnlosa that lino be drawn at the base of 
the Lingula Bags. 
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I CABOLINA MOCNTAISS. 



The lofty peaks of western North Carolina were barometrically 
by Prof. Guyot, in July, 1SB6, with the following results. These twelvfi' 
Bunimils ore all higher than Mount Washington in Now Hampsliire, which, 
according to Professor Boche's smTTJy, in 0,286 feet in height. 

I. Clingman's Peak, 6,701 tect; 2. Guyofa Peak (or Balsam Cone), 
6,661 foet ; 3. Snndoz luiob, 0,012 feet ; 4. Hairy Beor, 6,597 feet ; 5. Cat- 
Uul Peak, 6,Sa5 feet; 6. "k, 6,586 feet ; 7. Mitchell's Peak, 6,576 
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I feet; 8. Sugar-Loof (orHaininpt Peak^, 6,i01 feet; 9. PotttoB Top, H^S9 
. feet; 10. Bliii!k Knob, 6,377 feat; 11, Bowler's Pyramid, B,M5 feet; 12. 
n Mountain, Q,31S feet. 
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THE nonizosTAL heate of eocks. 
At a, recent meeting of tho Boston Society of Natural nistocy. Prof. 'Win. 
S. Rogers mmle some remarks upon a pcvuliar geological miulitiOD which 
he liad noticed in the Slate Rocks of Governor's laland in Boston harbor, 
and of which he had never seen any notice. At the landing near the (brt, 
iriiero tho slate is exposed, he had obserrcd a series of lodges of dark gmy- 
ish-blae slate, in which is exposed a spedes of fault known as horiamtal 
ieave. There are two lines of direction in tho beds, and these are at right 
angles with each other. This phenomenon of horizontal heave, combined 
with the system of cross cleavage which ia at right angles with the planes 
of bedding, creates some otiscnrity in same spots as to which are the original 
planes of bedding. In other lucaiiticB, especially in the Qnincy and Bniin- 
tieo siliciona slato in which trilobites have been recently found, the same diT- 
Scnlty BxislB ; rendering it impracticable to obtain perfect specimens of that 
fossil in any amonnt, since the rock splits off in an opposite direction (o that 
iu which the animal visa deposited. 

This system of horizontal heave has been exlensivcly stndied in !Earope, 
id hat elicited much discussion from geologists and physicists upon the 
■ tiieorf of Ihe plienomenn engaged in its productioiL It is supposed that a 
great pressure lias been applied to the rocky mass, cither before or after it 
hod reached a complete state of solidity, and tluU this pressmre has prodaced 
such a Etructnm! arrBngement as to develop particular phmes of cleavage 
where the adhesion was the slightest. This snpposttioD has been sustained 
by oxperiraonl, recently institntod in England, ia which it bus been demon- 
strated that scales of mica and other material of flattened form, intermingled 
wifli plastic clay and submitted to conlinuona and energetic pressure, assoma 
approximate parallelism, and impart to the mass a laminar stmctnre. 
■Wbera cleavage shows itself in limcslono coatuining mica scales and flat- 
tened particles of silica, liio microscope has detected an approximate degree 
of parallelism between tlieso substances and the cleavage planes. 



ON THE LAXES OP EASTERN ASIA. 



At a re 



BDt meeting of the London Geological Society, Mr. Loftns raad a 
paper on "An Analysis of the Water in several of the great lakes at the 
base of Mount Ararat, and the Mountain Chains of the Kardistan between 
Turkey and Persia." The water of Iioke Vann and Ihe others ho described 
as remarii^blB for containing immense cjtiantities of salts, chiefly tbose of 
Boda, as the carbonate of soda, the Sfllphate of soda, together with chloride 
of sodium (common salt). It ws^ supposed that the springs which feed 
these lakes dissolve large quantities of soda and potash out of die volcanic 
rocks with which they came in contact and deposit these salts in the lakes. 
As the water evaporates tho strength of the solution increases, jwi by year. 
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Ihe ncighborliooil for tho manufuctare of soop, ajid Mr. Loftns is or opinion 
t for the great expense of transport tliej- might lie profitably 
broBglit ID England, whero tliere are many iraporlaot uses foe these n 
salts of soila. 

At present tho matcriiil wonld have to he taken by land carriage over 
serenty miles of sandy conntrv, ikslituio of ronils, in order to reach the Cbs- 
pian Sea, and tliis operates as a conijileta bar to any eomraereiol G]>cculation 



THE THEOBY OF GLACIERS. ^^1 

Tho interesting phctioinensi presented bv tho glaciers of the Alps hare'^^l 
impied mach altenlion among seionljfic men. One chief point of iBt- 
Ecnlty U, to aeroont for the existence, in the white porons mssa of the gla- 
ir streaks of hlne ice, of superior density to tho rest. Pro- 
fefHir James Forbes of Edinburgh has oOcred a theory lo account for thisi^i- 
peanince, wiiidi has been hitherto gijnarally accepted in the edentific woiid. 
He supposes that ieo is in a viscous, or, as he sometimes expresses it, a 
fluid state when in motion. The friction at the sides of the glacier prevGnti 
its lawral portions from moving with the same velocity as the centroL Fis- 
sures are supposed to be fortnud in consequence of this diEferenlial motion. 
The dtaioa^ water from the surface is next supposed lo flow into these lis- 
(ures, lo become frozen there, and thns lo form the blue laminic. The ex- 
pUnalioa of the directions in which tho lamina: run in dilferent parrs of the 
ghtcicr ii lunnded upon known laws of motioit into which it is needless Ibr 
us DOW lo enter. 

In a lecture delircttd at the Royal Institution, and in a paper read at the 
Boyal Society, Professor Tvndall, in conjunction with Professor Hnxloj, 
has odnuicvd a new theory. The idea that ice is viscona, he regards as a 
conjeelare opposed to common experience. The supposition tliat llie blue 
Tans are formed by the drainage water, bo rejects, and refers the Inniinalion 
of the glacier to the same general ptincipte, which he has already proved to 
be the cause of tho lamiimtion of slate rocks. This principle he illustrates 
by pounding a common slate into an impalpable powder, mixing it with 
water, and then suhjecting it to preasoro. It splits at right angles to the lino 
of pressure, just like the originid slnto from wliich it has been foimed. 

ProfOBBor Tyndall tried tho same CKperiracnt on snow. A quantity 
of the substance subjected to pressure exhibited on a small scale the stmc- 
tain of the glacier. 

The closing np of crevasses, nnd tlic establishment of the continnilr of the 
glacier after it has been broken into fragments in descending precipitous 
ik^s, aie accounted for by reference to a priDcipIo for which the term " re- 
Stbltkm " has been suggested by Dr. Hooker. It is found that fragments 
«f Ice, placed in contact in a hot snn, and even under boiling water, become 
rtmoiKd. or fh>ien together. Thii fact, as Dr. Tyndall aeieits, tnffideatl; 




uconnls for tlis contiDulty of tlio i 
■witli Professor Porbcs, lliat ice 

Ptofesd6r Tyndall has iUustrntcd the lamina, or clcavoble i 
-J>j man^ beautiful exiicrimenta, In ono coso, he aucroeded in impresaiag, ' 
upon a transpaicnt prism of ice, a limiiiiacioii wliicli niigtit bo misutcn for 
.tliat of gjpsutn. 

~ij means of v. smtdl bjdranlic presa, IiB ixmrerta gplieroa of ico into flnt 
.cakea and transparent louses — a siraighc prism of iee six inches long is 
led through a series of monlda anipnandng in curvature, anil Anally 
les nut bent into a semi-ring. A piopo of ice is placed in a hcmiapbcrical 
cavity, and is pressed apoa by a protnboritncB not largo enough to fill tho 
cavi^, and is tlios squeezed into a cup. In abort, eveiy oliacrvation mailu 
upon glaciers, and adduced by ivritcrs upon [he subject in proof of tbe pins- 
deity of ice, is filiown to be capablo of porfoct imitation with hand HpeEimtDS 
n the kboratory. These espcriraonts dumonstrato a rnpacilj' on the jiart 
,of snuiU musses of ice hitberlo denied to them by writers upon this Bnlijcct 
Tbcypmvo to nil appearance that the Bubstauee is even more plastio than it 
has hitherto been supposed to bo. 

ASCEN"i' OF rUlHllORAZO. 

The summit of tbo Chimborazo has Inlt^ly been found lu be quite ascend- 
ablo. When Baron Humboldt, with his friend Bonplnnd, on tlie 23d of 
June, 1803, meant to ascend iho Chimbomzo, which nt that time was cort- 
■idered to be the highest mountain on earth, he had to turn back at the 
beight of 5,909 metres, an insurmouutablo null of rock barring hia advance. 
Boussingault, the second wlio attempted the ascent, arrived, on the 16th of 
December, 1831, only up to 6,001 metres, — ninety-five mStrea higher than 
Humboldt. A lato nambor of tha Journal des Debals publishes a letter from 
Ihe Frttoch traveller, M. Jules Bcmy, who, in company with an English 
traveller, Mr, Bretichiey, ascended the mountain from a different side, on 
the 3d of Novembor, 18SG; and, although wrapped in entirety by ijiick veils 
«f cloads, and forced hy a violent storm to return, yet atttuncd the height 
of 0,S43 metres (according to Humboldt's tHgonometrieal survey, the height 
of the montititin is 6,5U metres), where the travellers lit a fire. It is qnes- I 
tionabte if M. B^my reached the absotulc top of the mountain, but nodoubt ' 
is BOW left that tliis can be accomplished. The column of air at that height ' 
was stUi quite aufiident for breathing. The shortness o 
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IB of Iho pltttictarj' bodLes. We shall see that froi 
, combined with tho law of optics, wo may ilcdut'B tlie wnduBioB,^ 
that the direct ehoclc of one of those bodies could not ransc the penctTBtion 
of the infinitely rarefied matter of which they are compoEPc!, even into our 
atmosphere. 

It is a well nsccrtained fact, that stnrs of the tenth and cloi'cntli msgiii- 
tQdo, and even lower ones, hare been seen through the central part of coinets^ 
without any sensible lose of brilhaney. Amongst the observers who have 
frequently proved this optical fact, we find the names of Hctschel, PJaizi, 
Uessel and Stnive. In most instaacca, says Mr. Hind, tliero is not the leixat 
pDTCcpliblo diminution in tlio brilliency of the star. 

1 shall take as an example the well known comet of Eocltc, which ia 
sometimes visible to tho naVed eye, und generally presonta a ronndod mass. 
In 1828, it formed a regolai globe of abonl 500,000 kilomctrCB in diamcfar, 
with no distinct nucleus ; and Slrorc saw a star of Iha elcrcnth magnitude 
through its central put, without noticing a diminution of brilliancy. In an 
obscrvalion of M, Valz, on the other hand, a star of the seventh mi!^itude 
almost vtitircly effaced the briglitness of a hrilliuit comet. Let ns start from 
these observed facts. 

Since the interposition of a comet, illuminate by the sun. does net sensi- 
bly weaken the light of a star in front of which it forms a luminous current, 
it follows (hat the brilliancy of the comet is not a sixtieth part of that of tho 
«tar, for otherwise the interposition of a lig^t equal to B sixtieth port of that 
of the star, woold have been sensible. We may, therefore, assume, that at 
the utmost the brillianc; of the comet equalled n sixtieth port of tlie light 
□f tho star. Tiius, by this hypothesie, if the comet were rendered sixty 
times more lominona, it would have a loslro equal to that of the star ; and 
if it had been rendered sixty times sixty times, that is to say, 3G00 times 
more lununons than it was, it would then hare been sixty times more lumin- 
ous than the star, and in its turn would have made the latter disappear by 
the superiority of its lustra. 

The conclusion from this is, tliat it would have been necessary to illumine 
the cometory substance more than 3GO0 times more than it was illumined hy 
tho sun, to enable it to cause the disappearance of a star of the eleventh 
tnngnitudo. 

We may assume that the light of the moon causes llie disappearance of 
nil the stars below iha fourth magnitude ; thus the atmosphere illumined by 
the full moon acquires sufficient luminosity to render stars of the fifth and 
all lower magnitudes invisible. Between tho fifth and the ulevontli magni- . 
tudes there are six orders of mi^nitudo, and according to fba fractional 
relations of these diffiireut orders wo may admit that n star which is a singlo 
degree of mognitade above another, is two and a half times more luminons 
than the latter. A star of tho fifth magnitude is 2S0 times mora brilliant 
than a star of the eleventh magnitude. Thns the illumination of the atmos- 
phere by the moon is much more intense than the illnminalion of llic comct- 
ary substance by the sun itself, since it would be n 

:t 3600 trmcii mure iLimiiioua lo enable it lo uxlingiiiih a star of til 




etcrentb inagniRido, whilst tlie luminnsitj of the otmospliera illtmiliuitQd 
only by tlio moon is anfficient to renjer invisiblo, stare wbich lu 
a brilliant. 
The disproportion becomCB Btill more striking when wo consider, that a 
cording to the mensurempiiB of Wollaston, to whicli Sir John Herschel snyi ' 
be sees no objoctioas to bo mudo, Ibu illomiaalioa of the full moon is a, littlo 
less than tbo eight huudrcci ibousandlli pnrt uf iho full illumination of the 

To complete the duta of our definite calculation, wo shall call to mind, 
that, oecording to the density of the air in tbo iower strata of tho ai 
plicre and its total wciglit, us indicated by llic baromotiic colamn, Ihu whole ^ 

osphere is equivalent Ic 
kbout uight kilometres in thickness, and possessing the density of the a 
the Btirtaco of tbo earth. 

Wo have already found that it would be necessary to render the comet 
3G00 litDes more laminous for It to cxtin^ish the lustre of a, star of tha 
eleventh mi^nitudc. To render a star of the flflh mugnitado invisible iC 
wonld require to bn made 3600 4* 3^ times more brilliant tban it is. In 
other words, if tlio atniosphers were 3600 -f* 3^0 times less compact than it 
is, it would be equivalent to the comet. As 3GO0 + 250 make 900,000, the 
nuiB llundtijd tliousandtii part of the almo&phcre would suffice to prodocB 
. ti» same effect of iiluminatioa as the comet ; but as tbo latter is in the fall 
.light of the aun, while the atmosphere is only illuminated by the moon, 
. when it exlingnishes scars of the fifth magnitude ; this circumstance gives 
the atmosphere a further advantage in the proportion of S00,000 to 1, which 
under ordinary circuraBlauccs gives tho atmosphere a, snperiority equal lo 
■900,000 + 800,000, or 720 billions. But this is not nil ; the tliickaess of tho 
comctary substance being 500,000 kilorootres, whilst that of the atmosphere 
is only eight kilometrea ; we must increase the above relation in tha propor- 
tion of 500,000 to 8, which brings it to forty-five miBions of biliious, thus — 
45,000,000,000,000,000. 

Thns, according to those data, tho density of llie substance of a comet 
could not be calculated at so high a quantity as that of the atmosphere, di- 
minished by the enormous divisor, forty-fire millions of billions. Tbo shock 
of a substance so rarefied would be nothing at all, and not the toast partido 
of it could pcnotrute oven into the most rarefied parts of our atmosphere. 

According to esperimcnta of my own, gaaea lo5C their property of elas- 
ticity long beToro ihcy are reduced to such low density. I do not think that 
kt the ordinary pressure a gas could completely fill a vessel wilhBT 
the original volume of tho gas. Tho subBtanco of comets is, therefore, » 
kind of very divided matter, with its m.olccnlc9 isolated and destitute of mu- 
tual elasdc reaction. 
It follows from tlie preceding that both tho mass and the density of a 
)t are infinitely small, and without any hypothesis we may say that a, 
. air of one miQimetre in diictnces, if transported into the 
t, and illuminated by tlie sun, would be far more brilUaut 
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The mttss of tbo citrth, ncronling to the calculntion of 'Saily, a 
reckoneil at 6,000,000,000,000,000,000,000,000 kilogtammca. 

The mutter of eomtsls being nsHimilated above the air, of whkl) Ilie d6i^ 
ElCy woold he 49,000,000,000,000,000 times 1q96 than that of the ordinarx air, 
this woulil lend ns to asalmihtte it to the BabstuncQ of tlio conh diminished 
to aboot 194,000,000,000,000,000,000,000 times kss than ita ordinary deiui- 
ij. Hj this estimntc, a comet lU Urge as the eanh Kuuld onl^ weigh I 
kilogrammes ; this mokes thir^ tons of 1 000 kilognuniues, or the weij 
thirty cabic metres of water. — Comptea Raidus, 18B7. F^. 

In B gnbsoqnent paper presented to the Aeadomie in Mnj, 1857, ^S. 
[>et cntcts into a ctilcnlation to asecRniii the mass and density of the 
comet of 1 B2&, which did not diminish tlie light of a star of the fifth magni- 
mde seen throngh the centre of the comet, lo the umonnt of one-Sfih. Hia 
coQelusion, foandcd on tlic dinunntion ivhich Uglil undergoes in paasing 
dirongii sir of known mrety, is that the subsianco of the comet of 1 8S& pos- 
sessed a density, which compared with atmoBphcric air at llio enrfaec of the 
earth, most bo indicated by a, fmctioo, having unity of its namerator, and 
for its denominator a nnmbcr auperior lo unity, followed by one hundred and 
twonty-Gre ciphers. 

When Hctschol, in his last work on astronomy, spoke of » few onnccs as 
tbe mass of the toil of a comet, ho found nearly us tunny disbelievers as 
readers. Neverthelcsa, saya Itl. Babinet, his calculation is exaggerated Sa 
comparison with the preceding determination. M. Babiuot promises, ilir' 
fntnrc paper, lo take up the veiy sugg^stivo question, " How we 
visible i " 

CENTRAL RELATIONS OF TIIE SCH AKD EAETH. 

In analyzing a record of B50 canliqaukes and volcanic eruptions, c 
from all sources, the monthly tables read as follows : Tor 

April EO Ocluber, S6 

llMj, 47 NoTCnilicr, 65 

Jnne, 44 December,.., 103 

Jaly, , 55 January, 94 

Angiut, 84 Febrnafj IB 

Eeiitember, 64 Uarch, 65 



By a glanco at the above smnmaiy, it will he seen that the gitatat ni 
of these events luve occurred duriiig the course of the planet through tl 
perihdic aectiont of its orbit ; that thoy increase steadily till the cuth re 
the perihelion ; and then diminish, until at aphdien Ihei/ are fetvat. In fl 
respect those phenomena show a very steady and close inverse tefomce ^ 
the length and sweep of the radius vector ; and from diis point of TiW| 
holding unmistakable connection with well-known astronomical laws, tf " 
become special rcsnits of Eotiir Cau«e». Noipiio t/irse eaitaes opa-ale '! 

One of thu most remarkable fucts in liobcrt Mallet's lieport of 13B1,4 
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the BritUk Association, wns, that laom earthquakes occnrred in our "wintor 
months " thui in the other months of tho Tear. M/ facts accord ivitli liis in. 
this partknlsr. 

Yon Tcchudi asccrtninod, b/ his inquiries in. Fi-ra, that an excess of 
aarthqnalies oetniired in tbat country in November, Di^eember and Janttoi^ 
of ertnh ycnr. 

By the most cnrcrul and cxtensix'o scorch into the obscrmtiiins of native! 
and foreign rcsidenta, during a fortnight spent at Acapnlco, in Mexico, in 
1853, 1 discovered tbat the some |>reponderanco of earthquakes, both as to 
number and violence, prevnilcd there from October to Febmarj every 

Since ibal time I Iiavc foand tho same notable fact to exist Bl Hairaii, 
although poriinps less marked as n rcgulur ntinnal result, in conscqnencc of 
the plulonic outlet of Kiluuea beiag eonslantly open, and more or less active. 
NcvertlioiesB, of eighiy-nino cartbqnakos observed at Hilo in iwonty-two and 
& half years, sevenleea more occurred during tho six pcrihelic moDttia, than 
during the nphclic months. Tliis is deduced from the record of Mra. Ly- 
man, llio miasiouar]' at Uilo, furnished lo me by Bcv. Titns Coon, of the 

An intelligent observer, John W. WiddilioliI, of New YoA City, who re- 
sided at Polropanlaaki, Kamtscliatko, for one and a half years, informed ma 
Aat it was a JacI leell known to tho Russian resiiJents, and that IiQ hod ob- 
, served the same, Ihut eacthrjuakoB, which are frequent there, oemr in grciucr > 
I unmbera in the winter than summer, and that a volcano in sight of his rest; 
' deuce was more active in tho irintcr than summer. 

Hods. Victor I'revost resided for tnto years at the Isle of Bourlton, neortj 
tho ontipode of the [ust-namcd locality, about the same time that Mr. Wid- 
dificld resided in Kamtschatka, aud he became familiar witli the phenomena 
of the Gunoos volcano on that island. He stated lo me, as the common olv 
servation of tho inhabitants, and of his own knowledge, iliat the eraior is 
quiet (or six months, and active for six montt^s ; and that every year the 
lava flows from it in December and January. 

It is also given as a well-observed fact thai earthquakes are mote freqnont 
in Chili from October to Morch, thon ot tho other period of tho year. 

Dolamieu, Hamilton and Scrope long ago stated, on the onthority of th« 
inhabitants of the Lipnri Isles, that tho eruptions of Stromboli were fiv 
more violent during " the icinter Masons than in summer." 

Here is a great array of authentic and suggestive facts which i 
controverted, but which must increase eveiy year, all tending to one point, 
, and that is, that plulimie ojiWioni of the gtdbe hold a permanent ( 
tie length of the radius vector ; that is, the distance of Ihe centre oftha plana from 
the etntre of the sun. 

All evidence tends to this conclusion, that the sun iit 
agent of earthquakes and of every other plutoJynamie impulse which acta 
against the crast of tho planet, and hreaks or elevates any of its ports. 

The question now arises as to the rataro and operation of tho t 
OEMSTIc AOBUCT, by which results so stupendous and regular. 



I 





since it i«'^^| 
\r siiElom. ^^^1 



I 



ABNDAL OP SCIENTIFIC DISCOVEHT. 

from (be centre of ilio planet ontirnrdly in nil rndixl dirorlions, s 
isolMBd in »pMO and so remote from iho wntral body of oi 

EartLqoakes, emissions of lava from orifices in the j;\otie, and tlic forma-^ 
tloa of ialoiida and contincnin, sro M ntiaimn. or maxima trgumces of ono 
and the ssnie btsteu of coBmical drnaniicn. Thia conatsls in iLe olastic 
ts of plutonic raattor — tlio rvpdling action of parlidea — from the 
e of gravity in all directions upon the crust of tlie globe. Theso 
plionomcna da not result from mete solar attroctioti as commonly nndei^ 
stood nnd taitglit as operating on the nearest raatter presented in the |>lanet- 
[ind thus dmiving it away from that mnro remote, inesmnch as 
tiiis opomlion ivuuld relieve the crust fi'om the prcssnro of molten mnttcr, 
or any other sort of matter beyond it, and prevent what Newton's ibeoiy of 
tides, as taught, might at first thought moke probable. They cannot either 
depend on the liglit or heat of Ihe sno, because earthquakes oeeur with as 
great force and frequency in the night, when the mpturtd point of the planet 
is most remote from the sun, as when it is under the Bun's meridian. Besides, 
it is well known that aolnr heat only penetrates the earth a few feet, and that 
it does not affect the bottoms of oceans at ull, while earthquakes and vol- 
canic eruptione frequently take place in all o«^a^s, and also in high northern 
and southern latitudes. 

AH diacnaaions of this subject tend to carry me fnrtjicr and further ftnm 
dte acceptance of any physical theory now roceiTcd among philosophers, 

Graritotion itself does not indeed become a qneBtionnblc fact_in my con- 
siderations, bnt when applied alone to the inqniry into the natnn: of thcss 
phenomena it fuils to c:cplnin thorn. They demonstrate the expression of a 
foreo whose dynamical sequences declare the reverse of gravitation, althongli 
the present relations of matter were ptimorily brought about by, and do fl^| 
reality exist through the agency of this force. ^^H 

A cotefal teriew of the subject shows that, while solar attraction is'S^I 
Tersely as the square of the earth's distance, and while the pLinot, throtigft' H 
ont its mass and volnme, mores in space as if it were n uni'f or mm /Mint 
in ohodienca to this law. Vie inditidaal particlfs oflheplaiiet arc, in lite mitn- 
ner and in realiti/, held to iU centre hy an attradion which fiJlotrs the tame hw. 
This (jravitation of individual pardcles, all aggregating in radial lines from 
the outmost hounds of the atmosphere to the centre of the splioro, coastitniea 
tlie earth's density. It then follows that the earth is snbject to the same law 
which wo know to reign over the density of comets and plnneta ; that is, iho 
nearer the snn the greater the intensity of otlraetiou between ita iodividnaL^ 
particles, and the stronger the attractions of those to the centre of gravltj 
in other words, tlie greater ill itensitij, — not the greater attraction of ot 
away from the centre, and still mora from its antipode, — bat the grtaler iXl 
altmetion in both liese points at the same moment to tlie cealrt o/'j/min'iy. 

Now, aa the earth's density depends on the gravitating power of its i 

Tidnol particles to its centre, whidi eentraliariij force varies invtrte^ wHi 

earth's distance from ihe sun, or, in more exact -words, is invenwlyns 

Bqtinro of the radius vcelor, wc discover vast and unexplored fields of inq 

> research recpecting the daily clianges and dcvclopmeuid of ( 
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the particles of the sphi 
i of force, and tliQ djnati: 
re to the snrfiicB of ihe glolie. 

Thia step in my msenrthes connects Bstronoray with gcolofty, disckisefl 
nagnotism, hinding it with all minor experCnieiitsl 
inquiriea and willi tlio (.liBerrDtiona ond discussions of all facts collected 
thinnghoot the sarfuce of the planet, and oven explains lis connection with 
the Solar Spotii, inuttmuch as no agitation can take plaee in the son withoDt 
coinradent changes in its molecnlar forces affecting its density, or the phy- 
aicsl relations of its particles, which changes are imtnediately felt in onr 
own giobe, through die connection of ils centre wilh theforct$ of (he solar centrv. 
Thus too, this I'cseoich brings us face to fiice with the prime cause of dl 
jdiyfiico-plutonie phenamona, not only that of earthquakes and volcanoes, 
but of IhoKH displays of dynamicaL power exhibited in the elcvatioris of 
monntain rani:^, and in the formation and revolutions of continents, Eai^ 
quakes and plaConic eruptions, being events which maintain panienlnr relor 
tions to time, and being results of graduated opra^one of force on matter, 
iKCOmo objects of now and intense interest. 

Their explanation becomes indeed simple when no recognize the fact ttud 
ali great dynamim.! disturbances are only effects of the accumulated forcM 
of pnrtiGles. The individual properiies and prnicqdes of molecalei, inertia, a^ 
trtkclion and rapnlsion, being recognized, it is snfb to follow both matter and. 
force wherever thoir combinations and expressions may lead us. Conso- 
queittly, as the aHradive forces accompany abnns into tbcir cosmical ramU- 
natioiu and constitute ttie great ccntrallxing &rce of gravitation, so the repni- 
BivB forces must follow the same atoms {for the>i cannot be lost) and conslitaDe 
■uodier active power lutl/iin the globes throughout space, — a power whose dy- 
namical cnsT^ea within our oienplaiiet as elsewhere, have hi ihcrto been wholly 
i^orod. The alternating exertions of those two forces have been plainly 
enongh exhiluCed In the motions of the matter constitadng the translucent 
spheres of comete, in their regular contraction and expansion, as they sip- 
lirooch and po^s away from the sua. The &ct, as a mero statement, il 
notad by all teloscopists ; hut its physical importance has been oveiiooked, 
and no explanation, of the phenomenon bos ever been attempted. Inertia, 
a given impulse, and gravilotion may be EnfiidBnt in the formulie of ntii- 
thcmuticiuns to account for the motions of tho hcuveoly bodies. That point 
la not licre called in question ; hut tlio force of grnvitalion alone is not suf- 
ficient to account for t)honomena which are of daily occnrrence tailAiit tit- 
bouadaria of llio spheres [hot nomposo tliis solar system, 

Following; the two forces of attraction and repnlaion with metaphysical 

perdnacity into tho muterial constitution of cosmicol bodies, we discoi'er tho 

prevail in nature wliich is exhibited in all our experiments 

with 

Disturb tho equilibrium of molecnlar status in any form of matter by im- 
pact, preasure, or by any motion, and tho rcpulsivo force is instantly awak- 
ened, however loiiK it may have remained dormant, Thns originates a 
palpable malenal tension, — t)io represenlaliveof moleculir rcpnls 
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in iu moat ma^iflcd oxproseion, rcprescnla m'r/ii*n Me lioanrlaria of a spjitrtf, 
s FORCE the ncvBttsE of ffraeitaiion. Immcdiati^Iy following the cliaogc ot* 
lelBliond l>«twi<en thoEO two fundamcntaj forces there Bpriag ap new forma 
of force. OS cll^ct^i^itv', light, heal, and laagnclism with their oppositet. All 
nro gonerstiHl from tlio bqiqo gonrccs. Eath moj- liccomo insenriblj" con- 
verted iDto tho other, and oil vanish back again intu the original cssentikl 
propertios of molecules from which thoy aprang. All the conditionB of 
these dual prininplcs obey in exact ratios, the Inwa which govern their fun- 
damental molwulor congcncre : and their amounts cOTTcspond nilh the 
degree of motion, coDdcnialion and vibrajioo between aton 
vcloped on a aralo as rust as tlio volume or capacity of the bodj mbmil 
to external action, and corrciponding internal and central excitation 
density of the earth ul ill apMion is such that constant tension exit 
both density and tension become grealer whi3i tbc planet is ncanei 
inn. Thus, notwithstanding a, slcudy ropuLiive energy or inoieenlar 
is exerted during all lime, from tbc centre of the earth, in all ladial direc- 
tions upon itl crust, (aaascqncnccnrsolnrforco,} so that fractures of its crust 
prodacing cnrtliquokea or mollcu cmplionB, would inevitably often occut 
vhcn tlie globe is in aphelion ; siitl as tbo intenEitios of force between the 
atoms change by fixed central laws, ivilh erfry jminl of time during; iriddl » 
sphere moves in space, the representative power of iiioleeutar lepulsioii !»• 
creases from the centre to the anrface iu du^ct proportion to tbe planet*! 
density, and attaint its maximuut ai an earlhquate and jJulonic force ichen Mi 
dtHsilji it tke grealeit. This state of tilings takes place nt perihelion. 

A word of illnsciation may render the above statements more ludd. A 
mass of matter, free at the aurfaco of the globe from palpable tension, if car- 
ried toward its centre, wonid have ita ponieleB esdied or impelled into closer 
juxtaposition, during which condition repulsive enei^, as above defined, 
would increase in proportion to its density. Similar developments of dy- 
namic energy wonId accompany lliis translation of matter from tbo surlace 
toward the centre, as are sensibly displayed by a solid ball of India rubber 
when compressed. Indeed the same physical resnlts would follow ; for ereii 
India rubber or any other sulistonce subjecteik to fluctuating impact, orvibta- 
lory distorbauce of its molecular forces, generates heat, magnetism, alee* 
liicity or light. These tux) forces deceloped and JIuchiMii^ in intensity in m- 
dial Una, from eenire to turface, become planetary fountains of power prodno* 
ing not only dynamic disturbances, as earthqaakea, volcanoes, elevatJo&B ot 
land ond swellings of the seas, hut those imponderable principles of bea^ 
magnetism, and electricity whose cnrrents freely pass within and withont 
the globe. From the preceding points of view, it will be seen that the solw 
forces acting upon the planet in an inverse ratio of tbo square of the radini 
vector, are not mere incidental and wasting elements, bat alaolute cneati'ue 
yjluencfs which enter into the laundarK centre and become a son of l^ysicol 
animus to the sphere, produdng the cckesion of every atom with every other 
atom, transfuaing into enoh and nil, their very laws and ratios of power ; 
and, by regulating ilicir individual intensitios of attraction and repulsion, 
modiJy the density of tbc globe, and become transibnncd in its bowels into 
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lieat, in the Bolid Grnst into rnHgnetiam, in t!ie oeean and air into eleclridty 
ight, each new espression of force boiag bnt tbe cquiTnlonl of the other, 
Bud nil in turn coalributing to the gaiestn and continaance of onjanic firmi 
whieh again rotnruiag to the earth, yield np thair fotixs to entot into the 
cWBlitutioii of BCnaolcsB shapes through unending cycles. In this inquiry 
tha impcrcopliblo effluences of the solar centre assume visihio funcIiooB, 
and an importance in terrealriiil changes and in org;anic creations, which 
hare noyer horetoforo been detected. 

TIiiu the discorery that all platooic pheaotncaa spring from the dnctont- 
iog play of central forcea belwe«ti the son and earth, wliich as molecular 
aggregates correBpond in their mntnal relations with known fundamental 
atomic laws, and which also as vostoical and dynamic functions bear con- 
Btant inverse ratios 10 the length of the radius vector, connects the first 
great physical truth disrovorcd by CopemicuH, with that Eublimo conception 
recently amioiinced hy Faraday, respectipg' Iho probablo identity and eon- 
lemtion of all force. 

In this sketch all astronomical dJEcnssions arc omitted. Bat that the Eame 
bats occur in the sun itself, there can ho no donbt, inasmuch as the ngitotions 
of its envelops show tlje some diEtrihudons and transitions of the molecular 
[ forces, observable on the earth ; and the volcanoes of the moon, and the 
F loaqnalities of the other planets show a fluctuating play of llie same forces to 
I Jutva token place within them, acting from their centres outwardly. Neither 
r have the tides of the oeean been here referred to, wtiich on my demonslra- 
s prove to bo rasulta of reacting or repulsive forces, — the contrary 
of Newton's Theory, — innamudi as the swellingB of tha sva do not eonts- 
I pond with tho moon's vertical position oa they should if rasniting from 
t attraxition ; hw follow a long time ofter, ulien tlie central atHnctivo 
[ force has gradoolly sabsidod, allowing a reaction of tlie ropubiivo (bree to 
:, as the earth rotates beyond the lunar meridian. As the centralizing 
force of Bplieric gravity is excited into gieuter intensity when nntler tlie sun's 
moon's meridians, and nets most intensely in ntdiol lines — i. e. in 
great circles tangent to polar circles, — through corresponding meridianid as- 
pocM of llio eanb, it follows that similar etfocts wonld 1)e produced in op-' 
' te hemispheres, and tliaC they would be most feeble ia that most remote 
(torn the son and moon. And this we observe to be the esse in the action 
of the tides, and in the action of the magnetiu fbrce, tliis lost being only on' 
X of molecular motions taking place wiiliin tbe globe in the same man- 
as (be tides act without. Besides, Alexis Perry of Bijon, by great 
p labor, has shown singular correBpondencoa betweoa the age of tho moon and 
' many earthquakes, a general fact very probably correct, while my theory re- 
fWTing tliR primal source of all dynamic forces within both planeti and satel- 
lo tha sua, will explain all anomalies, and bring all cosmic phenomena, 
lioth near ami remote, within tho range of more aceumte inquiry and moat 
certain solntion. 

To make my concluaions more clearly understood, I will Bam Ihcra up 
In u few simple propositions ; namely, that an isolated particle of matter «( 
ivft, is endowed with two embryonic iaactive and insensible essences, which 
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exist in rgialibna, as if one force sloiio existrf, or rather nojime 

thnt on Iho approucli of nnothcr purtide, Eheao casentiul principles 

excited, and develop active forcct of atlractian and rrputsloa : that these 

firces ca-oxi>t with partidee creiywhero ; tbot readilj coalescing (like 

of quicluilTer, for instance) as partidee apiiranimalc, thcee forcei 

at last, cosmical anits having a power or poteatial magnttade proportii 

to the maBi of the sphere ; that the^o forces become CGotnUizcd cosmi 

powers (ab»olule living mechanical forces in tho anlTerse) which, as iphenc 

propertica, prodaco cohesion and dcm it;f, lliu inlensit)r of which varies frDm 

the centre of a planet to iu surface, in ratioi dirrdly roireaponding wiCA the 

Jbrce qfiolar allractioa on llie lehole niasa : that the earth, moving 

licul orbit with the san. in one of its foci, ia undergoing variations of ii 

si^r in its spheric forces witii utotj- instant of time end point of space , 

these forces bbocoht bt tbb eux into intense activity at Iht 

qibelion, through the condtwaticm of lenestrial matter there, are i 

rest ; but iioldii^ nneqoal relations to each otlier, compel, al each 

and revolution, perpetual changes of radial action and leaction among aS 

particles which end in prodacing the physical phenomena bo observable, atkd 

hitherto so mjsterious, on the smfaco of oar globe. 




Mr. J. DmmmoDd, in a commanicatloD. read before tbe British A 
don, at its last meetiag at Dublin, from the admitted fact of a 
having cooled down from aa original state of fluidity, and ihat it 
■olid crust inclosing a fluid mass of molten materials, held that there mil| 
be an action of the sun and moon on tliis fluid mass anali^ous to thati 
caused tho tides of the ocean ; that from thence an outward, pressure oi 
crast must rasult, propagated along it^ in a manner similar to tho great ti^ 
wave ; and from tliia principle, in an elaborate essay, he deduced tho oi " 
ary magnetic phenomena, as well as Totcanues, earthquakes, and other ^ 
lent actions ; concluding by answering objections which may be urBJ 
against the foundation and details of this theory. 

Readers who are familiar with the views expressed by Dr. Winslow, in 111 
paper, lead before Ihc American Association in 1856, and subscc|uen)lr re- 
fused publication in the proceedings of that body, will observe a striking 
coincidence in the views ontertained by Mr. Dmmmond and Dr. Winslow. 



Al a lain meeting of tho Boston Society of Natural History, Dr. A. Aj~ 
Hajea raad a letter from Mr. A. P. Davis, of Buchanan, Liberia, giving 
sonic furtlior particulais ia relation to the diacOYerj of Native Iron in 

Mr. Davis, (ram wliom tho Bpcrimen analyzed by Dr. Hayes wr 
in theprosent letter described the mass found as " being aa lai^e ai 
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of a man's hat, and like a rock of a. jellow color laken from the eaith." — ■ 
"From ita appearance, I supposed it would lirenk into pieces; but it resisted 
the repeated blows of a sledge hammer of fifteen pounds weight, and 1 could 
not separate it by lireaking, as the hardest blows only flattened it." — "It 
was by these means wo found out it was malleable."— "Tbe huge bulk was 
pat in the fire and blown to, nntil it bocomu Bnffitionlly hot to bo eul." — 
"It was divided into many parts, and some of tbo same bnlfc was actually 
ore, not malleable at nil." 

" It has a very craggy appearance, with many celb in it." 
, " Whore the ore is to bo hml, or the diiianco that the ore in quostion cnme 
Bora, is abont four to six days' travel." — " I have none now, but will, with 
■ 'Divine help, get some as soon as possible." 

EARTHQUAKES AT SEA. 
it meeting of the French Academy, reports from two maetera of 
' tnerdioatmen were read, stating that on Iho 3(>th of December, I85G, the 
THsel of one was rudely shaken as by a shock of oarthijuake, iti 10° south 
latitude and Sl° 35' west longitude, and that of the other when under the 
oqnator, at 20° west longitude. The first vessel experienced several other 
shocka, thongh slighter, accompanied by a. rumbling noise until four o'clock 
in the lAemoon ; the second only experiooced one shock. The weather wai 
pertbctly calm at the time, the sea tranquil, and the temperature remained 
nnehanged. After the reports bod been repeated, M. Elio Beaumont, the 
geologist, remarked that it had long been supposed, from preceding observa- 
tions, that a volcano oxisted in the Atlantic, at about the latitude imd longi- 
tode mentionei), and that it was no doubt an explosion of it nbich lial 
caused the sca-captnina to imagine there had been an earthquake. 

VOLCANOES IN CEiTRAL ASIA. 
A lata number of tbe Jonmal of the Geographical Society of Bcriin ran- 
Ifllns an article by M. Semenoff, a Russian travBller, concerning a volcano 
diacovered by him in Mantchoo Tartary. It baa been generally observed 
that Tolcanoea, both in tbe old world and the new, are situated near the 
t has been inferred ihat the proximity of the sea exer- 
dses material inflaoneo on their eruptions. ChincBO records. Indeed, mention 
the large inland mottntain chain of Thian-Shan as possessing volcanoes, bn^ 
i the only part of this chain Mtherto ascertained as such is the Bo-Shon, the 
. last oruption of wldcli occurred in the seventh century. Dl. Scmeooff' throws 
a, new light on the snbjecl by producing evidence of the existence of e, vol- 
cano in the district of Ujun-Holdongi, in Mantchoo Tartary. lifleon versts 
(nine and a half miles) north of the village of TomoUhin-on-dio.Namer, and 
twenty-five verats from the town of Metgen. In Jannaiy, 1721, an eraption 
occurred there immediately after an oartbqaake, lasted nine months, and 
formed a crater eight hundred feet in height, the lava extending over a sur- 
face comprised within a radius of forty versts. In May, 1722, a new erup- 
tion occurred at a distance of thirty veista noith.east of the former, and 
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iMtsl A monili, Icaring a craier one hundred and li% foot in heigbt This 
li tin ftot accoanl ice hitvo nf ihvac eruptions, and ns tlioso [wo volcanoes 

■M aicnulcd u a diitanco of oxi<t thousaad versu from the soa, and one thon- 
sand two huulred venXs from the iokc of Bnikul, it foUows lliat tlic proxim- 
ity of tbe ma. is no 095cntinl condiliun for llio cxulonce or foriualiou of 
Tolcsnoca. 

ON THE EXrrSCT VOWAXOES OF TICTOlilA, A0STRAL1A. 

At 11 recent niectlng of tbe Jjondoo Geological Society, Mr. R. Broogh 
prcsonted a popcr on the ahoiv sotgfTt. 

Tho djscricc in Soatheni Aa$tralia ia vfikh lavas, basalts, and otlicr eri- 
iIiiTKvj of nM?em igncom wtioa ur found, extends from the liivcr Plcntj'ini 
ttiu vast, CO Monnt Gaiinlwr on tbe vcfC \X3 exttf me length, ia 250 miles, 
and ia extreme bieadili (boat nuKlv miles. In eomo diatricta ttio scorim 
havit tioen found bj veltdakfrs to oincHk, at the depth of eixty-thiee feet, 
Uio ori^ol Guifocc of the groaxA. coreted tcith roatsc grass, Each as that 
novf fiiand growing ; Bad amoag this dry, bat not Bcoriicd gross, tho work- 
men ai« said to haTofoand some liting fn^s- Over ucarlj the whole extent 
of Victoria theie are masses of imni^ve basalt, ia some places cotumoar, 
breaking through both the giaoile ajid the palicozoic strata, and occaaionillj 
tluMUgh the overljiug tcrtiar; (mioceno) beds also. Extensive denudation 
hiu destrojod the probable oveHjing portions of tliess old basaltic tiiitr 
buisis, bolli before and >Aer Utc tenioir period. A newer period of eruptive 
m^rovks, toinetitniis at den£« and hard as. tho older basalts, but tnoi« fie- 
(|ai.'0ll> vesicular and amjgdaloidal, pierce the older tertiary, and also the 
post-leniiuj beds, or the latter qmulioBo and aoriferoits drifts. These newer 
basalts aud lavas wore probably eniptcd at a period when considerable areas, 
both Donh and south of tbe main coast-range, was snbuiergcd, and the lavas 
iMoled rapidly, and not under very great pressure. These cruplions do not 
appear lo have disturbed the CerCiaiy beds, which are nsaally found nearly 
horiuuital. Aftei' these newer basaltic lavas wcra erupted and denuded, 
and after the deposition of the overlying pleistocene dril^ some of the vol- 
oinoes were still octivo (though not so energetic ns previously), emitting 
porous lavas and pumice ; and at a still later period volcanic ash and icorin, 
such a» that which rcAis on tlic ancient banius. 

Mr. R. B. Smyth poialod out the interest attocliod lo tbe extinct Tot- 
caooM of Vivcoria, a connected with the great volcanic, chalu extending 
lioiA tho Aleutian Islands to New Zealand ; and concluded with some ob- 
ici'vatioiw on the nccnc occorrenco of earthquake movements in Southern 
Auairallu, tuid ou tlie evident uprise of tho cooat-lino, as having reference to 
ihu piobably not yet exhausted force of tlic volcnnic foci of that region. 

OS TUB ISDKNTiyiCATKW OF THE COAL MEASCEES OF FEKSSTL- 
VASIA ANB TlIK WESTEltS UKITED STATES. 
A* liw M'Milivul ni«-ting of llio American Association for the Promotion - 
uj S^isusu, Hi. Lvslie alutcd that, during the post year, Mr. Leaquere 




BQglily important nddilionH lo our knowltrfgo of the geological character 
uid position of iha so-called Kow Bed Sandstones of llie ConnBcticnl valley, 
Rnd of Now Jersey, Virginia, and Horth Carolian, have been reeonllj made 
thningh the iavestlgntions of Dr. E. Emmonfl, the Stale Geologist of North 
Carolina. This infbrmation ia contained in Dr, Emraona'a preliminary ra- 
I porta to the Legislature of North Carolina, and in Part lY. of Ameiieaa 

Geology hy tlie same author. 
I The raogo of sandstones in question is well known to eiitend from the 
, iu>rth part of Massachusetts, on Connecticut Kiver, southward to I'Oog 
I Island Sound ; to hegin again on the southem part of the Hudson and con- 
e into New Jersey, and, punning n course west of south, to appear in 
I the States of Pennsylvania, Virginia, and Nortii Carolina, even into the 
bounds of South CoroUna, though with interruptions. At the north this 
' a was formerly called the New Bed Sandstone, supposed to be, geolog- 
ically, next above the Coal Formation, and port of tlio Triassic. On the 
Continent of Europe, tho Trias is divided into l/iree parts, the upper called 
the Keupcr, the middle the Mnscbelkalk, and tho lower the Bunler Sand- 
' 1. The Itfuschelkalk ii wanting in England and in our country ; the 
T two are admitted in the geology of England, and Dr. Emmons main- 
B the existence of both in North Carolina and at tho north, as the Upper 
and the Lower Sandstones, separated by ihcir peculiar conglomcralcj and a 
partial unconformnbility. If this is sustained, the Richmond coal-field, and, 
also that of North Carolina, mns[ be plnecil. not in the Lias, or Oolite series, 
but entirely below both. In the former relation. Prof. W. B. Eogera placed 
die coal and sandstone in view of all die evidence attained in IS.|a. This 
viow Sir Charles Lyell considered lo be confirmed hy his own subsequent 
special examination, as he Slates iu his Elcmenmry Geology, sixth edition, 
p. 330. 

The researehes and discoveries of Dr. Emmons liavo, however, changed 
the cliaracter and value of the evidence preiionsly calleclcd on this subject. 
Ja Virginia, there are two tracts of these sandstones and shales, of wliich the 
eastern, on James Bivor, has long supplied bilnminops cool. 

here are also two tracts of those rocka in North Carolma, in both of 
which an coal ; in ihe northern basin, upon Dan tivcr, temi-bitumlnou: 
32 
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coal, and in the southern, on Deep river, bituminous. In this more eastern 
and central range, the sandstone and shales extend from Granville County, 
near Virginia, southeast 120 miles, across the state, to Anson County, 
and into South Carolina. Near the centre of this series, in Chatham County, 
is a •* plant Ixjd," IkjIow which Dr. Emmons found the remains of a large 
Saurian, named by Lcidy, Dictyocephalus elegans, one of the Labyrintho- 
donts. 

In the Chatham series Dr. E. makes known tvvo Saurians, of the Theco- 
dont division, or whose teeth are set in distinct sockets. One of these he 
considers to Ihj the Clepsisaurus of Lea, because its vertebra; have the hour- 
glass form, and which is named C. Lcai, by our author. The other. Theco- 
dont, D»-. Emmons has named Rutiodon Carol inensis ; Kutiodon meaning 
tcriukh -tooth, a fine character on the teeth for the genus, while the specific 
name commemorates the state of its location. Of this animal Dr. E. figures 
a "lower jaw, seven inches long, with sixteen alveoles," (sockets). 

Dr. Emmons Ims also discovered, in the Chatham series, teeth of the 
Palajosaunis, tliiLs making three distinct genera, and at least four, if not five, 
species iK'longing to this (Thecodont) section of Laceitilia, in the Chatham 
rocks. With these also occur, abundantly, coprolitcs of Saurians. 

These tliscovcrics seem to fix the position of the North Carolina Sand- 
stones, as bolonfring to the Permian group, or else the Bunter Sandstone, 
as the saurians discovered by Emmons arc characteristic of these formations 
in Europe. Another discovery, however, by Dr. Emmons, seems to offer 
some objections to this classification. It is that of a Mammal, belonging to 
the rhuvntal Inscctivoni, of which three jaws have been found. One of 
these jaws, tiuurcd liy Dr. E. in ills re])ort, is "nine-tenths of an inch long, 
and contains seven niohirs, three j)reniohirs, one canine, and three incisors," 
or fonrteen teetli in one side of tlie lower jaw. 

These remains belong, undonbtedly, to the oldest fossil mammal hitherto 
discovered, which has received the name of Dromatherium (running wild 
beast) si/Ircsfrc. They occur associated with the Thecodont Saurians, before 
mentioned, and somewhat reseml)lc the remains discovered in the Stones- 
field slates of Enirhmd. 

Profes.sor O. Ilcer, of the Eedcral Polyteclmic Scliool, Zuricli, wlio is dis- 
tinguished for his knowledge of fossil plants and insects, has recently exam- 
ined, with great care, the various fossils discovered by Dr. Emmons in the 
sandstones of North Carolina, and otliers from Virginia, and as the result 
of sudi examination, lie maintains that as yet not a single species of plants 
of the Jurassic scries, has been discovered in the Richmond or North Caro- 
lina sandstones, but that there arc several identical with those of the Kcupcr 
in the vicinity of Stuttgart, hence the u]>i)cr sandstones are equivalent to the 
Kenper, as Dr. Emmons maintains, and the lower are Pemiian, or, at least, 
no newer tlian the Bunter sandstones (lower Trias). It is also stated that 
.^[r. Lvell, after a full examination of the specimens in the hands of Professor 
HciT, has arrived at the same conclusions, 

In relation to the above discoveries, the substance of which has appeared 
in Silliman's Journal, Professor Dana makes the following rcmai'ks : — In 
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fta detGrminadan of the cxLict sgs of ttiie eandslone, tho oalj riKk in thifi 
COonOy ease of tho Hisfiesippi, octurritig tM^twBBn tho Carhoniferons anil tha 
Cretaceous, wo cannot ho coo cautious in tho use of eviduuce. One or ivo 
oomidDra.tioa8 nro, therefore, hero Bugge»led. In the first place, the Fauna 
(Uld Flora of America, of this modem epoch, is represented in Europe, and 
quite strikinE;l7, as has hcca shown by the Fauoa and Flora of iha later 
tertiary of Europe. Tho life of corresponding ages in the two continents has 
thus heen older in America Uiiin in Europe. Tliia is ono point to be well 
weighed. Agiun, in determining the ago of a roclifrom its fossils, we should 
BUher look to those which indicate the more recent period, than those which 
'jftoi tho other yray. This criterion would bring ns right with regard to our 
liOwn epoch, wliile, \>y avoiding it, wo might iio able to proTO that we in 
of tlie Turtinrj age of tho world. Kow, as Mr. Redtield has 
the fossil fislies, — thu most characteristic sincios of any formation, — 
'KO Ijut half helcrocprcul and come nearer to the Jurassic typo than iho Tri- 
_f«sie. There is hence raatoti for the opinion, notwithstanding tho important 
"irtflenco brouglit forward by Dr. Etnmons, that tho Lias period may he 
■pjprcsMited by tho formation ; and ive may be neatest tho truth if «-e regard 
diB whole formation as corresponding to the Lias and the latter half of the 
Triaa. The examinadons by Mr. Hccr accord with this conclosion. The 
luropoan subdivisions of tho Trias wo should not look for on this continoat, 
.«ven if we had tho whole of tho ibnnation, any more than the European 
' ^ibdivisions of the Devonian in tlie American Devonian. American geology 
II deeply interested in tlio deeiaion of tliis question, and owes mnclt to Pr(>- 
'fissor Emmons for all that ho has done towards its clucidatiau. 



rOSSllS OF THE C 



r RTVEE SANDSTONES. 



■ At n leeent mooting of tho Boston Society of Nataral History, President 
-Hitclicork exhibited Hpocimena of impressions, which ho supposed to be thoso 
Ijta Myriapod. found at Turner's Falls on Connecticut River. 

lie also pnisented spccimeas of depressiona found in the same serios of 
vocks, of regular polygonal forms, generally from flva to eight sided, shal- 
low and about an inch in diameter. Similar depressiona have been fhnnS 
in llio Nii^nm limestone of New York, of two or three feet in diameter. 
Ihcie Inst have been referred to the action of tadpoles, and Picsident Kitcii- 
oock was also inclined to refer llio spedmcns fi'oni Connecticut liivor to the 
.«jlmo canse. 

Mr. H. further stated that he was now doubtful if the tracts which ho had 
have been made by birds, in tho Connecticut Valley sandstone, 
really produced by birds, since ono great argament, namely, that of tho 
aumbor of phalanges Lu the too, is lost. Tracks of an animal which was ccr- 
Uinly a quadruped, are newfound, prcsontingthe same numborof phalanges 

At Iho Montreal moelinB of the American Association, Dr. Hitchcock 
abo read a paper on the age of tho Connoeticut River sandstones, and dc- 
I dueod die following eonclnaions : 

.1. Tlteruis a belt of Bandstone lying in ]^lB.sdncliasetls,immedIiitelyalii 
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tho trap, whkh U tho equ'ivalont of tbe oolitic or jarusk serioa of Eampe, 
c«lwcLa[ly lliD Hub. 

3. This belt of sandstanc is (he oqalnileDl of the lower jnnusic Bandstono 
of Eastern Virginia and North Carolina, contMning very valuable b«dB of 
bituminous coal. 

3. llcnce, workable beds of cool may yet be foaad in the VoIIft of the 
Cannnticut. 

4. The atrata of thi* eandiitone below die jaraesic belt htb thick cnongh 
10 embrace the Triaisic and Permcan groups, and perhaps even more. 

n. The upper part of this sandstone formation, die cotLrse roDglomomles 
of MeUtwamjic, mnv be found to have a plncc in the rock serica higher tln^^ 
the Jurassic. ^^M 

JNTEBE.STISG DISCOVEUY OF HCMAJf BEIIAIKS. ^| 

At a recent meeting of the Bosloa Society of Natural Histoiy, Dr. A. A. 
Eaves commniiiealed u letter from Dr. C. F. Winslow, conlaioing an ac- 
eount of the diseorery of n fragment of a human cranium, one hundred and 
eighty feel below Iho earfiieo of Table Mountain, California. The 
which was oraNiiupanied by a portion of the bone in question, saya : 

"My friend. Col. Hubbs, who^ gold claims in the mountains k 
liave given him much knowledge of tliis singular locality, writes thai 
&iigmcnt was brouglil np in " pny dirt" (tho miners' name for tho plaM?* 
gold drift) of tlie Columbia claim, and that the yoiions strata passed tlirough 
in sinking the shaft consist of volcaaic fomiBtions entirely, Wbetllor bis 
knowledge ii accurate touching the volcanic formalioni, I linve somo doubt, 
aiwl have written for more certain information. 

"Tho mofllodon's bones being found in ihe same deposits points veiy 
elearly to tho probubility of the appearance of the hum.in nice, on the we^e- 
em portions of Nortli America at least, before tho extinction of tliose hnge 
cleutDTCs. As 1 hare irogmcnts of Mastodon and Eleplios primigcnins, or 
a kindred spcdes, taken between ton and twenlyfcct below the surface, among 
the upper placer gold deposits of tlie same vicinity, it would seem lliat man 
was probably contemporary, for a certain period, with the closing dynasties 
uf those formidablo races of quadrupeds. This discovery of human and 
mastodon remans in tho same locolily, gives also great strongth to the possi- 
blo truth of an old Indian tradition of the contemporary existcn^ie of the 
mammoth and aboriginals in this region of the globe." 

KEW FOSSIL OPIIIDIATT. 

At a recent meeting of tho London Geological Society, Professor Owen 
called attention to the remains of a fossil ophiiliun, obtained near the Bay of 
Salonica, Greece, from beds of fresh water tertiary. Tho vertebne were 
thirteen in number, indicating by their eiza asn^nt of between ten and 
twelve Act in length. 

Supposing them to have liecn derived fiom oilier parts thnn the anterior 
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fourth part of the trunk, th6y resemble in the length of the hypapophjrsig " 
the vertcbroe of Crotalus, Vipera and Natrix ; which they also resemble in 
the presence of a pmcess developed from both the upper and lower part of 
the diapophysis. The results of a minute comparison of all the parts of the 
complex vertebroe of ophidian reptiles were given, which rendered it proba- 
ble that the Salonica fossil serpent resembled those genera in which the hy- 
papophysis is well developed from all the trunk vertebrae ; the breadth of 
the base of the neural arch indicates that they have been from about the 
middle of the trunk. They offer so many points of resemblance with those 
of the rattlesnake and viper, that they may have belonged to a venomous 
spljcics, but they are specifically distinct from those existing serpents ; they 
differ gencrically and in a very marked degree from the vertebrae of the great 
constricting serpents (Python and Boa), as well as from the large fossil ser- 
pent (PaUeophis) of the Eocene Tertiary formations. A summary of the 
known existing serpents of Southern Europe and Asia Minor was given, 
showing that none of the living species equal in bulk the fossil serpent. " A 
classical myth embalmed in the verse of Virgil, and embodied in the marble 
of the Laocoon, would indicate a familiarity in the minds of the ancient 
colonists of Greece with the idea at least of large serpents. But according 
to actual knowledge, and the positive records of zoology, the serpent be- 
tween ten and twelve feet in length, from the tertiary strata of Salonica 
must be deemed an extinct species." For this fossil Pr6fessor Owen pro- 
posed the name of Laophis crotaloldes. 

NEW FOSSILS FROM THE POTSDAM SANDSTONE. 

Hitherto the Potsdam Sandstone of New York, the lowest rock of the 
Silurian, has been known to afford no fossils but one or two species of the 
genus Lingula. Through the researches of Mr. F. H. Bradley, of New 
Haven, a species of Trilobite (genus Calymene) has been discovered, and 
also one of Pleiirotoniaria, besides an impression of a crinoidal disc. The 
Plcurotomaria is only a cast. The Trilobite, although a small one, its 
breadth but one eighth of an inch, is well preserved. The buckler and 
caudal extremity have not been found together, but the markings of each 
are very distinct. — Proceedings Montreal Meeting American Association, 

FALL OF A LARGE MASS OF METEORIC IRON IN SOUTH AMERICA. 

Mr. R. P. Grey communicates to the Pliilosophical Magazine the follow- 
ing account of the fall of a large mass of meteoric iron at Corrientes, 
in South America, as given in a letter, by an observer of the phenomenon, a 
Mr. H. E. Symonds. He says : Li 1844, I accompanied the Corricntine 
ai-my in its invasion of the province of Entre Rios. One morning in 
January, when encamped on the river Mocorita, near the Corrientine fron- 
tier, we were all awaked from a profound sleep, and every man of the army 
of 1400 sprang on his feet at the same moment. An aerolite was falling.. 
The light that accompanied it was intense beyond description. It fell in an 

32* 
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1 angle of about 60° with Ihe ennh. 




obliqoe direction, probably 
course was from enst to went, 

Ita appearaiK^Q wtu tbali of nn oblongnted spliero of flrc, 
Ihe skf wu marked bj a Rery Etrcok, fp^unlly fading in proportion to the 
disUmco ftom llie masn, but ns iatcnacly luminous as itself in its immediate 
vicinity. Tbe noitic tliat accompanied it, lliougli unlike tliunder, or onjChing 
elw that I have hciinl, was unbroken, exceedingly loud and terrifie. Its&ll 
was Bccompanicd by a moat sensible movement of tlie atmospiicre, which I 
Ibougbt Bl fiiBt repellent from the falling body, and afterwards il become 
something of a sbort wliirlwiad. At the some time I and my companions 
all agreed that wo had experienced a violent electric ahoct ; bat probi 
this scDsudan may have been but the effect on our drou'sy Ecnscs of tho 
describabij inCoriBO light and noiee. The spot where it fell was about 
hundred yards from the extreme riglit of our division, and perhaps fa 
hundred from the place where I hud beoD sleeping. Accompaniod by 
general (Dr. Joaquin Madauaga), I wont within, ten or twelve yardd 
which was as near as its heal allowed ua to approach. 

The moss appeared to be considerably imbedded in Ilie eartli, which 
so lieated that it was quito bubbling around it. Its size aliove tho enrth 
periiapa a cubic yard, and its shape was somewhat spherical j it was 
tensely ignited and radiantly light, and in this state it contiiined ancil eorif 
dawn, when the enemy farced us to abandon it to continue our morth. I 
may mention, that, at the time of its fail, the sky nbovo us was beautil 
clear, and the stars were perhaps more than usnolly bright ; thei« had 
sheet liglitning the prei'ious evening- 

I never afterwords had an opportunity of revisiting tho Mocorila, for 
permanent encampment was thirty-five leagues to tho north of that 
between which and onr encnmpmeut the contltiy was entirely depopulated 
by our long war ; hut as the spot whore the acrolilc fell was known to many 
of our subaltern officers, who were frequently sent to observe tiie frontier of 
Entre Itios, I have heard thom describe it as a " piedra de fl^rro ; that is, a 
stone of iron ; and I once provided one of tho most intelligent of them with 
aliammer in order that ho might bringmoa EnmplcofiL On his return be 
told mo it was eo excosaively bard that the hammer bent, and was hrokenin. 
unsucccsEful nttcmpta to bniik off a small piece of it. 

JtlNEBAL PEODCCTB OF GREAT BRITAIN FOR 

From Ihe reports of the keeper of tho mining recordu of Great Brit^ 

pubhahed August, 1857, we derive tho following correct data respecting 6 

mineral productions of Great Britain for tho year II 
Tho valne of tho mineral produca of Sic United Kingdom in 1856, at tl 
"ne, colliery, or quarry, before any ehotges for aurioge were made, t 

added in any way for mannfacturo, was npwards of thirty millions : 

half sterling, ai ~ " 
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Lead BBd surer, £1,481,509 

ZinoOrc, 27,465 

Iron Pj-rilefi, tefiee 

Iron Ore, 6,696,815 

Arsenio, 1,911 

Mickel Bnd Uranium, 637 

CoelJ, 10,608,862 

Salt 653,993 

Barrt", etc., 10,0«M 

Porcelain, etc., 1»),89S 

Bufldlng Stonei 3,<M2,4TS 

£30,002,m 

Of all these enbeCances, says the report, tho quantities obtained in 1856 
are laj;ger than those of tlio prei^eding years, but ot' conls the increase ja 
Eomctbing extraordinary. Tho money value of cools is now more than half 
ttat of all the other mineral suhatanrea put logether, and tho increase in 
qoBQtity is upwards of Cico million toas. The cool produce of last year as 
compared with tho two prccodiog jcara, is as follciivs ; 

1864 64,601,401 

1855 64,458,070 

IKS 66,646,460 

Of this increase of the raising of coal nearly one half has beea wanted fbr 
espott, while the remainder lina been called for by (he enormous incteose of 
our iron manufMiurus and rnjlways. Nearly ono-fuurth of the whole sinotint 
of coal raised in the United Kingdom ia the produce of the mioea of Dor- 
aod Nortliuraherland. Those two countieB are being umjirtained at 
ate of fifteen niilliona of tons par annum, and yet, any gcolf^ta, we 
no need to fear a supply of coal falling sbort for sonio hundreds of 

DEEP SEA-SOUNDIKGS. 

la connection with the snrvcya instituted in behalf of the traoa-Ailaniic 
telegraph, some highly-important cxplomlions, by nicnns of deep seu-sound- 
ings, have been made during tho past year by Capt. Bcnyman, U. S. S., 
of Iho surreying Etenmer Arctic. 

Soundings were made and snhmarine tcnipcratnres observed at depths 
Taiying from eight hundred fathoms to three milea. Comyarcd with these 
results, the observations of others in comparatively shoal water, ore of minor 
interest. In every instance specimens of the bottom were obtained, gene- 
rally of what i^pcared a dark blue mud, bnt which, when examined with a 
powerful glass, exhibited the some carious mtcrosropic roielaliona observed 
in the specimens from the telegraphic plnlcan. But the most curioos points 
were the temperatures of tho bollom of tho ocean. So imperfect is the 
apparatus for registering these submarioo temperatures, thai conlradiclions 
will arise, but a constant repetition of experiinenta has proved thnt at a 
depth of threo-fourtiis of a niilo and oi-fir, there exists a degree of colil un- 
lukown on the surface. 
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At times the Saxon thermometers registered a temperature below zero. 
On one occasion, attaching two to the same sounding, they registered at a 
depth of a thousand fathoms ten and eleven and one quarter degrees respect- 
ively. On the next trial, at a depth of 1076 fathoms, both registered ten 
degrees. In 1296 fathoms water, the two thermometers in use indicated, the 
one ten, the other eight degrees, while in nearly every case wlicre a com- 
parison could bo made between the registration of two or more, a greater 
difference than ten degrees was very rare. 

Some of the deptlis obtained were enormous — the greatest reliable depths 
ever obtained. In every instance ample specimens of the bottom were 
brought up, and the depths as recorded by the little sounding apparatus and 
the amount of line expended were in very exact agreement. 

FOSSILS FROM THE CRIMEA. 

The temporary occupation of the Crimea during the war led to some in- 
teresting geological discoveries. Specimens of fossils from the various 
strata were sent to England, and with these, including some formerly sent 
from St. Petersburg, seventy-four specimens have been added to the pub- 
lished list of fossils from that country. These fossils, with one exception, 
belong to the invertebrata. The geological formations show the probability 
that, at one time, the Caspian and Aral, with the Black Sea, formed a vast 
inland sea, now separated by the gradual filling up of the communication 
between them. The existence of coal deposits had been rumored, but these 
proved to be lignite of ordinary quality. 

NEW FOSSIL BIRD. 

At a recent meeting of tlie French Academy M. St. Hilaire announced 
that a fossil bone of a bird had been lately discovered at Annagnac, depart- 
ment of the Gcrs, in France. The bone was described as a humerus of the 
right side, and as one-third longer tlian tliat of the common albatross, which 
is the longest of those of living birds ; but between it and the humerus of 
the albatross there are various differences. M. St. Hilaire stated that he 
had come to the conclusion tliat it belongs to a peculiar and distinct branch 
of the palmipeds, to which he proposed the name of Pelagornis mioccenus, in 
order " to recall ()ie presumed habits of this great bird, and the geological 
period in which it lived." 
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NEW FACTS IN AUnORlCULTUBK 

Two branches of a. tree nitty not unfrcquently bo obscrrcd lo prodnco B 
'perfen bifurcation ; (but is, they Ecpamta from a, common point. Further 
Bxaminatioa will show that such hmiichca take llieir departm-c ftom one and 
the soma hud. In rarer instances, five or six branches may be observed lo 
all start from a, common centre, and with a regularity that snrpriscs, when 
contrasted with tlie nrrungemeiit of the rest of tlie tre«. These eHbcti nrs 
now and then produced by germing, or inoonlaling, and not seldom by the 
tuussisted hniuliwock of nature. When the latter is llio cose, the bifarcu^ 
tioQ i^ caused by tlio bile of a caterpillar, or some other voraeions insect, 
which has but to gnaw tlio point of a bud to make it grow double, 
triple, qandniplB, and so on — to transform itself indeed into nnmerouE 
buds, llieroBftcn' distinct and separate, each passing singly through all the 
phages of its vegetation. 

What ia hero said applies to buds that produce tvood ; it is equally true 
of tliose that produce fruit. The insect plies its mandibles, and quite un- 
tonsciously starts a nctr order of developments. After all, however, a little 
isflection would lead ua to beheve that buds might bo as fecund ai seeds. 
If oite grain of wheat produces niany grains, ^'hy not one bud many buds, 
if '^ can only get it into tbo light condition ! What tills condition is, we 
fcan from tbo iitseet. 

At aJl orents, it has been learned by M, MUlotBrnlu of rrance, and 
turned to good account, for ho produces efFccts at pleasure, without waiting 
Ibr the accident of an insect ; with the point of a penknife, or a slip of sand- 
paper, he makes boda produce ns many brandies as ho chooses. The 
notion occutred to him in 1B43 ; and ho at once made experiments which 
■were successful : and ropoaling thcso year by ycnr, he has now produced a 
new and singnlarly intenjsting process of urborieulltuo. A commission ap- 
poititod by the Minister of Agriculture ond Public Woria to examine into it, 
reported in the following terms of what they had seen in M. MiUot-Brule's 
gardens : " Several peach-stems present a mulliude of branches proceeding 
from the same centre with mathematical regulority and symmetry. By 
ikilful disbudding by incisions, and nipping of the bnda or shoots, ho 
arranges tha trees in a way at once the most picturesque and fantastic. 
Under his flngers, the obadicnt bisncbes Msumc the most varied and elegant 



882 ANNUAL OF SCIENTIFIC DISCOVERY. 

forms : he increases the fructification, and develops the formation of buds 
according to his wish." 

Thorouglily to illustrate the results, diagrams would be necessary ; we 
shall, however, endeavor to explain as clearly as the subject will admit of. 
M. Millot-Brule's elementary figure consists of a straight branch which from, 
one common tentrc separates into fifteen branches, resembling, in fact, a 
small tree with a regularly-formed head. A second represents an espalier 
peach tree, the branches of which radiate in the form of a wheel, each branch 
terminating in an oval ring of smaller branches, dcvelojKid at regular inter- 
' vals. From these simple forms, others of a more complex nature may be 
produced ; a single stem, properly managed, will form a square, a parallelo- 
gram, of a scries of circles, so elegant in design, th.it if copied in papier 
machc £hey would be prized as graceful ornaments for the drawing-room. 
The buds may be multiplied, and the branches sent off entirely at the pleasure 
of the cultivator ; hence there is no limit to the forms which may be pro- 
duced. 

In the course of his experiments, M. Millot-Brule discovered another of 
the interesting secrets of arboriculture, namely, that little branches must not 
be developed immediately opposite each other on a horizontal branch trained 
against a wall or on stakes ; and the reason is, that the branches which run 
upwards take up all the sap at the expense of those running downwards ; 
the latter consequently languish. It thcrctbrc becomes absolutely necessary 
to develop the small branches alternately — each lower one between two 
upper ones — on all horizontal branches. It is possible, moreover, to assist 
the lower branches bv bcndin^^ the upper ones upon themselves, making 
them form a sort of knot, !)ut always with the precaution of leaving the 
extreme j)oints in an upwaid direction. 

Any intelligent person may, by a little dexterity, become a practised 
arboriculturist. The process in its simplest form appears to be to decapitate 
the buds with a penknife as soon as the sap begins to circulate in the spring. 
In a few days,,two new buds appear at the base of the bud thus operated on, 
and the vegetation of these is easily equalized by expert trimming, or pinch- 
ing off when necessary. The equilibrium once established, these two buds 
may be similarly treated, and as each will produce two more, any number 
of branches may be obtained, and a thick full head developed on the top of 
a sin<;le stem. To make branches shoot in different directions, the terminal 
bud of the main branch is ])inched at one side or the other, according as the 
direction required is to the right or left ; and the new buds being pinched in 
turn, perfect control is established over each branch from its very earliest 
growth. We pretend not to enter into the minute details that would bo 
requisite in a horticultural publication : all we propose is to convey some 
general notion of what strikes us as a remarkable discover}-. 

Wires are used when necessarj' to maintain the branches in a proper 
position ; and from this point we are led to a consideration of practical use 
and value. This method of multiplying branches being introduced into 
nurseries, the trees grown will be more fniitful and less in-egular in form 
than heretofore. Who would not rather see a shapely tree than a straggler I 
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It will enable landscape-gardeners to make single trees or groups as orna- 
mental as they please. Parks may thus become more beautiful than ever, 
and public walks, boulevards, and the like, may be decorated according to 
taste or fancy. There are many persons who will, perhaps, say that trees 
are most beautiful when left entirely to nature ; but they forget that nature 
sometimes produces vegetable as well as animal deformities, and that it must 
therefore be an advantage to bo able to encourage gracefulness. 

But M. Millot-Brule's method admits of an immediate and eminently use- 
ful application — namely, that of controlling the form of branches in planta- 
tions grown for their timber. In agricultural implements, in ship-building, 
fancy cabinet-making and carpentry, as well as in other employments that 
will suggest themselves to the mind, angular, forked, and bent timber is an 
article of prime necessity. Wliat an advantage is gained to the grower 
when, using his judgment, aided by his penknife and a slip of sand-paper, 
he can make the trees under his care obedient to his will. 

ON THE COLORING OF THE SKIN OF FEUITS. 

The following article, by M. Flotow, is translated from the French "Jour" 
rud de la Societe Impericde of Centrale d' Horticulture J* 

" Duhamel, in his Treatise on Fruit Trees, says, that to encpurage the color- 
ing of kernel fruits, it is merely necessary, when they have attained their full 
size, to remove the leaves which shade them, first from one side, then from 
the other, and finally all round. He adds, that their coloring may be ren- 
dered more brilliant by marking the side next the sun with a hair pencil 
dipped in cold water. This passage applies more especially to pears. It 
suggested to M. de Flotow experiments, the results of which he has given 
in a lengtliened article on kernel fruits in general. He selected some favor- 
ably situated fruit of the Napoleon, Beurre d' Hiver, B. Diel, Merveille de 
Chameaux, and more particularly of the Poire longue blanche de Dechant, 
on which he had never observed at the time of ripening the least degree of 
redness, whilst the other varieties had several times exhibited a little red ap- 
proaching to yellow or brown. He moistened these in the morning, and 
repeated the operation several times during the day, when the sun shone 
upon them ; and he continued this treatment as long as the weather permitted. 
The result of this experiment has justified the assertion of Duhamel. All 
the fruits thus moistened were remarkable among others of the same variety 
and on the same tree, by a more brilliant red. The Poire de Dechant, in 
particular, exhibited a decided red tint, while the fruit usually presents no 
such appearance. 

" M. de Flotow had remarked, but without being able to account for the 
fact, that in apples and i)ears which were striped on, both sides, the rays or 
stripes were longitudinal, that is, from the eye to the stalk, but never trans- 
versely, although he says that in several works on pomology, fruits are 
figured with the stripes in the latter direction. The results of the experi- 
ments have led to the conclusion that the action of the sun's rays upon the 
skin of fruits wetted or moistened by dew, is the cause to which the produo- 
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n'cAi or Ihesc red band* b to be assigned. If, sajs hn, fVuits wetied b^ A 
are obsf rvcil wli[lst the ruifi of the 'rising sun Etrike upon them, it will ^ 
Men that the moisture collected )n drops on the ed(^ of the curltf iu whil 
the atatk is inserted, and on the sldee, raiming lines of nuMfitoic, of g 
or less length, according to the size of the drops, and according ai 
craponUes them with greater or less rapidity. It will be understood l! 
there tnuM be great differences in the streaking, according a» the dctrs it 
more or loss li^aent, according as they ore light or heavy, and aecohflfl^ 
the power of the snn's mys anil the fineness of the skin. It is Ukcniao p 
able that the dillbrence between the day and night temperatures 
cITcct in this nispGi^I ; and streaked fruits ore generally autumn 
vnneties. Fears dtq seldom Etrcakcil, or, Bt least, not distinctly s< 

To throw f oitia light upon the coloring of fruits, M. do Flotow liaa t 
the action of acids and alkalies upon tho skin. The following a. 
the prin<{pal rv«n1ta of his experiments : Sliips of skin, rcniorod from I 
fruit and cleaned, became intensely red when treated with diluted snlpbu* 
BPid ; at the same limo they yielded a red jaiec. The color only b 
brighter and more beantirnl when treated with diluted hydrodllotic a 
Ammonia restored the origituil color. Other pieces of skin having beeD^ 
the first place, treated with ammonia became brown, and their color il 
ciicd to euch a degree that they ajipeared black ; on tlio application of'dilnM 
snlpliaric add their natural color was speedily restored. The Pomme di 
d' Ameriquo, which is streaked with Inight red and polo yellow, w 
no particnlar change when treated with sulphuric and hydrochloric ii 
the red lines only beconiing a little more conspicuous ; and with ai 
they became of a blackish'brown color. 

WTiilst leaving to botanists and chemists the explanation 
and Ecrend others contained in his inemoL', M. de Flotow believes, howcve 
that ho can conclude from Ihcm that the matter which reddens the skin d| 
(raits is totally difFerent from the green matter which is also found tlici 
and that it likewise extends to the flesh immediately under the skin 



VITALITY OF SEEDS 

The report of tlie standiDg committee of Che British Association, c 
subjocC, was read at the Dublin meeting by Dr. Daubeny. 

They state thalaficr planting, yearon^er year, all the seeds they were al 
to collect, tliey had now left, but four species of plants whose seeds continitt 
to grow. Tliese were seeds belonging to the spedea XHex, Dolichos, MalnB 
and Ipomea. The results are curious and interesting. We now ^ve (! 
for the information of onr readers, and for reference. The regisl 
experiment was exiiibited with the details kept by Mr. Baxter of the Botiu 
Garden. I'rom this register it vras seen that the shortost period fo 
any of the seeds had retained their vitality was eight years, and the 
forty-threo years. Grouping the plants according to tlioic natural orders, t 
following, ECleetcd, will give some idea of the plants whose seeds n 
their vitality longest; Gnuoinese, eight yean ; Liliace^, tea yean ; Con' 



twelve joan ; TiliAcaie, tnenCj-seven jeeas ; Jiclriuxte, twenty-teven years ; 
IiegnmiaosiB, forly-throa yeiaa ; RhiunniKCie, twentj-one j^eara ; Boragnia- 
e, eight yenrs ; ConvolynlaKecE, fonrleen JOWB ; Compositie, eight joarsj 
Mjitaccai, eighteen years ; Umbellifene, eight years ; Cmcifeno, eight years. 
It would appear lhs,t the seeds whidi retained their vitali^ longest were 
thoso which had least albnmen surrounding ^eir cmbryoa, as the Legamino- 
; while those which had large quantities of albnmen, as the Graminacem, 
lost their vitality soonest. Dr. Sleel stated that he had planted many seeds 
obtained from Egyjitian mnmmies, but always tailed to obtain any indications 
of their vitality. Jlr. Moore, of the Dublin Botanic Garden, related an 
iLoec in wliichhe had saccecdodin producing a new spei^ies of leguminous 
plant from seedd obtained by Mr. John Ball from a vase discovered in an 
Egyptian tomb. Ho also staled that ho had picked from out of the wood of 
a, decayed elm, at least fifty jcars old, seeds of laburnum, many of which 
had genninatcd when phmtod, and produced yoat;g trees. Ho had once 
grown a crop of young liarberry trees, by planting a qnnntity of bartieny 
~ jn, whil^ proved that the process of preparing the jam did not injiira the 
ed. Many seeds grew the better for being placed in boiling water before 
they were set. Dr. Daubeny stated that seeds did not retain their vitality 
whilst eDtjfelyexelui]e<l from the air; that, io order to keep them well, they 
should b6 wrapped np !□ brown paper, or some other porous material. Mr, 
Archer staled that the seeds seot from China in air-tight vessels always 
fiulcd to germinale. Some seeds kept much better than others. Mr. Ogiiby 
Btoted that some meAs germinated the better for being kept. Mx. Keviru 
and Mr. Mooni both confirmed this statement, and said that giirdeaers wcra 
in the habit of keeping mcumber and moloa seeds in their pockets, in order 
to insure tbcir more efficient germination. 

HAMMOTll TREES OF CAL1FORK1A 
Daring tJie past year two now localities of tlie mamtooth troea of Califor- 
nia uguoia gigaiUea, have been discovered in Moraposa County, those 
formerly known and described being situated, in Calaveras County. 

The valhiy in which one group of these trees occurs is nearly half way 
between the town of Mariposa and the falls of the Yoaainite. Here, accord- 
•J) the editor of tho California Farmer, more than ISO tress are growing, 
one of which racaaurea less than fifty (feat in circumference. One tree 
measured 102 feet in circaniference, at tho ground, and ninelyfcet at a point 
three feet and a half abova the ground. Its height was upwards of 300 
. The eircumfercnce and height of a large number of other trees, grow- 
ing contignous, were also found to bo but little inferior to the one specified. 
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Prof. GoorgG Wileon of E Jinbaryli, in a. retxat lutiolo, thna noticefl the a 
tent to vhich living oiganisnis are influenced by art, and readereil mschiia 
and apparatus, which can be wrildei to a certain d^;refl nt wilL 

A csttlo doaler will giro j-on one calf, which ehall cenainlj, in 
time, prove a boantifiil jiclder of milt and cream ; nnoUier, which ahalt ■ 
certainl}' be a fattod ox wlien three jears old ; a, third, wliich ehall by ai 
be a match for a bores at the plough. The Yorkehira broadclalh nuikera 
choose by preference the long-stapled wool of sheep fed pleuliruity upon 
artificial graaBea, turnips, and the like. Tbo Wekh blanket makcn, on (he 
other hand, preffer the shortCT wool of sheep cropping the natoml grass of 
the hills ; whilst tiie Scotch tartan-shawl weavers work only with Auatralian 
or Saxon wools. lu lika manner, the comb-maters will teU foa that the 
brmera are injuring them, by mnilipljing breeds of eatlle which qulcklf 
fatten, and are, in consequence, killed before their boms are well growaj^.— 
and those some industrialists will curionsly diniinguigh between ibe li 
shell &om one region of the sea and that from another. I should ni 




THE HlCEOSCOnc COLLECTION OF HIE LATE ITiOFCSSOE BAI 

The Microscopic collection of tho late Prof. Bailey, of West Point, w 
the will of its owner, bequeathed to tho Boston Society of Notiiral HistorjT^ 
This collection, ombtacing specimens, monntcd and prepared fbrprcscrvB- 
tion and cuamination, books, drawings and rongii material, is far Bnpeiior 
to any similar collection in this eonnlry, and is probahlj not surpassed bj 
any in Surope. As the object of Prof. Bailey in bequeathing this raluablo 
collection to tho Boston Society, was, that it might be made most available 
to the general interests of science, we Chink 'we shall do good service by 
enomerating somewhat in detail the materials which lu^reol^r ci 
Bv^tahle for consultation by uU microscopic inTesligators. 

Tbe Microscopic Collection, which comprises the most Tolnable porti 
of the specimens mounted for the microscope, is contained in twen^-fa 
boses in the shape of octavo volnmos. 

live of Cbe boxes contain specimens of Diatoms, etc., from tha Atls 



SoDndin^, incladiag two boxen from Lient. Bcnymnn's Soundings between 
America and Ireland, in 1S5G. 

Three boxes contain specimens rrom Soundings in tbe Arctic and Pacific 
Oceans, Gnlf of Mexico, nml Para River, etc , in South America. 

In four boxes are American and Foreign Diatoms ; Diatoms in Guano ; 
and !F(»sil Poljciatins and Diatoms from Barhadoes. 

In throe boxOB are Fossil Diatoma from Virginia and Maryland ; Ber- 
inqda, Monterey, California, Suissun Bay, etc. 

Nearly all the Bpccimena in the abovo boxes were raonntod by Professor 
Hailcy ; and tbej are accompanied by manaHcript catalogues, or by memo- 
randa, on elipfi of paper, in which tlio positions of more tban three thoUHand 
individual objects on the slides ore noted witli reference to Bailey's Unireiv 
Htt Indicator for Micrascopcs; thtui enabling the actual specimens described 
by him to he readily found and identilied at any ftitnrc time. A part of the 
eolleclion is also accompanied by an siphabetic catalogue of species, with 
Inference to tbe slides on wliich specimens may be found- 
Two boxes contain recent and foBsil Vegetable Tissacs ; and two others 
^CEt Objects and miscellaneous organic bodies, and a micrometer scale on a 
^osa slide. 

The number of glass slides in these tii'enty-ono boxes is flrB handled and 
fifty. 

In addition to the selected specimens in the Microscopic Collection, there 
jtro mom than eiglit liundred specimens monnled on j;las3 slides, comprising 
Inany duplicates of those in tUe collectiaa, and a variety of misccUaneoiu 
Biicroacopio objocis. 

There ore also two hundred specimens of Folylhalamia mounted aa 
fpaqoe objecU! and labelled. These are not duplicates of tbe Polythalomia in 
the Microscopic Collection, whtcli are in Canada balsam. 

A very valuable portion of tbe bequest consists of the original specimens 
of microscopic material, collected by various scientilic and exploring ex- 
peditions, and an extensive series of specimens received from Eoropeon 
corraspondenls, including Ehrenbcc^ and other distinguished microscopists. 

The Algni are contained in tliirty-twa portfolios. They are from almost 
every port of Iho globe. Tbey are arranged and named in a manner to ^ 
afford great assiijtnnce to the student, wbo may be interested in the stndy of 
marine botany. In most instances, specimens of the same kind, but collected 
at different seasons of the year, or brought from different localities, and pie- 
Eentiog different ap]warances to the naked eye, are placed side by side upon 
the same sheet, or witliin ihe same envelop, so that the woric of comparing 
one specimen with another, and of ascertaining the names of doubtful ones, 
wiiich the student may possess, is rendered vasj. The wliole number of 
■pecimena in this department of tha collection is about four thousand five 
hundred. Of this uuuibcr nearly one iialf belong to the family riaridffi, and 
comprise about two liandred varielios. 

The collection also includes liixty-nino specimens of animal tissues, of vei^ 
tebrnta, articniala moliu.'^ca and radiate.. 

The whole numbtr of boots belonging to the collection is eighty-foa 
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besida oob hundred Bml Gfij unboimd TOlnmu and punptilels, i 

lulUT are not the leut TBloable portion or Iho libnr;^. ccmsifUDg u tbej di 

of imiKnunt Biooognphs, k fbnn in which much llut b»i beEn dooe ft 

Algolog7 and UicniKopj b a* Tct onlj 10 be fbond. Aaiaag tl 

ve dM s{dondid Ukiogeologie of Ehrenberg, the noAs of EOtang, Q 

ett, B4IE1, HumII, Sinidi, Aeu^ Harrcj, Ijadlej, mod HattoiL ' 

DMrij tre i yt h iiig of importance tctatiiig to mioroscopic k ' 

•ddidon to the books, there are ne&rl j three tbousaiid eketdwa or dnwi 

of DUCTDKapica] ohjectB, oU caieTollj unmgcd and catalogDCd. 

PKODCCTIO:^ OF SEXES AT WTIi. 

Mbiij corioiu iorestigatioiu buTQ been initiated in repui M 
in the world of oBtiue. Il is a matler of ramiliiu' boowleilge that the n 
and femalo cbanKtcriitics of the higher Epcciea of the sninuxl c 
not prodaced in the aame indindaBl as ihej^ bic in the great ntajoritj erf d 
higher fpec'iet of plants. The CB-gans, as will bo scon, from vhich the V 
are erolved, are, however, »o nearly related to each other in 
that the one ma; be readily miiititkcn for the other in the earliest period of 
their formalion. Physiologists now incline to the opinion that tiie leitilixing 
Teaicle is merely a germ vesicle, in a somewhat more exalted state of derd- 
opment. Mr. Knight has shown that plants, like the oak, that bear tie mala 
and female flowers on EcpomtQ individuals, may bo made to produce e 
at will, by r^nlaling the supply of light and heat according t 
view. IT the heat be excessive as compared with tlie li 
only appear ; but if the light bo in excess, female flowers ai 
also found that whenever the eggs of birds are not alloired tc 
until immediately before they ore hiid, and therefore their owi 
velopment has been carried 10 the highest possihlc pitch before n 
ficatioa of the gbrm vesicle is effoelod, as many as six 
of the birds subsequently hatched proved to be males, 
believes that the relative ages of tho malo and female parent^ influence &a 
sex of tho offspring produced, to a vory conaiderablo extent. In support of 
this tlicory M. Hofackcr has shown that when the father is considetsblf 
younger tJian tho mother, the proportion of fomaie to malo children is geaa- 
ally OS ten tn nine j but that when, on Oie cootrarr, the father is nine yean 
older than tho mother, the proportion of malo offspring to female is as Gve 
to four, and when eighteen years older, as two lo ouo. la a general way, 
more males of the human species are born into the world than females. If 
all Europe be included in tbe estimala, the proportioo of male to female Inrthi 
is alKint 106 to 100. Possibly, if QuelelGt'l TicwB bo based on troth, this 
ptopondcranec on the side of males may be due to tho fact that in civilized 
communities men, from prudential and other motives, mostly marry women 
younger than themselves. But ihcro are other reasons why this preponder- 
ance exists. Three male children am bom dead to every two female. — ■ 
Gardner on iSCerilitg. 




it B rwent ineeling of the BoBlon Socicly of Niilurnl History, Capt. A. 
E. Atwoail, of Provincctown, Mass., an old and experienced prufussional 
fiahCTmin, nnd also a distinguishod inyeatigator in science, liuhraitted to tha 
So.'iL-fy some interesting fiLls respecting fishes and their habits, tha roBult 
gf liie pcnonikl obaervntiotia. 

He first remarked upon the senses of taste, sinoll, sight, and toudi, It 
lias been said by eminent ichthyologists thnt losto and smell 4tro very imper- 
fectly developed in fishes ; but this is not the fact. Many fiah are very par- 
ticnlar in the choi<» of food ; otiiers, sack as llie mackerel and bluo-Ssh, and 
mid'Traler aod top-water fish generally, seem to be governed bj sight in their 
selu^on of food. He hod often seen mackerel, when they were alinndant 
aroond a vessel, take nil the bait that was thrown overboard, bnt at Cho some 
e careAiUy avoid the baited book. He liad also noticed that tobacco 
tiirown overboard was seized by mackerel but immediately rejected, showing 
u he IhoDght a, sense of toate. It is lo bo presumed, however, lliat ta^Ce 
nust be imperfectly developed in animals whith have a tongue more or less 
carlilaginona, and covered with recurved teeth ; l>cirg obliged unceasingly 
to open and close the jaws for the purpose of respiration, they eaonot 
g retain food In the mouth, but are obliged to swallow it without masCt- 

rha sense of smell seems to ho well developed in some fishes. For iu- 
ice, the ground sivimiDcrs generally have n dioice as to their food. Hali- 
but and cod ore attracted a great distance with certain kinds of bait. Her- 
ring, when fresh and in good condition, will be very readily taken by cod, 
but when it has become stale from long keepiug, it will be rejected. Cms- 
Bcenns, also, o» lobsters and crabs, are atlracWd by certain bait, which leaves 
lo donbt that they lilcowiso possess some sense of smell. Although the eod 
eems to swallow almost anything that comus in his way, even stones, wood, ' 
Rod fhkgmcnts of nearly evcrvtbing thrown overboard, Mr. Atwood had 
'er seen on univalve moilusk in its Etoniach. The bivalve shell is found, 
and the bank clam is very common in the stomach, the shells being plaeed 
iritiiin each other in the most compact manner, when there are several of 
them in ijjat organ. 

In some other groand swimmers, both bivalve and imivalve mollusks are 
fennd. The haddock, ling, catfish, and one species of (lonuder aro great 
ghell-eoters, and very frequeatly undescribed Bpedes of moUnsca are takou 
In dieir stomachs. 

The cod lives mostly npon live fish. It is very greedy, and even when 
distended with food, it will bite briskly at the book. It is frequently taken 
with a fall grown mackerel partly in its stomach and partly in its mouth, 
with the tail still projecting. At other times, when the alimentary sack is 
empty, it appears to Lave no desire to partake of food. When kept olive in 
tile holds of vessels, no other nourishmont is given the cod than (he minute 
■nimalculea contuned in the water. A very curious fact Mr. Atwood stated 
Una he had observed,— Uie cod often bwbIIows olive tiw toot orEBnd-ed 
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and the pipe-liEh. Ixith having heads tcit mach elongated aatoriorly n 
pointed. Tbeao iUb HomdiiDcs picrco the Btomai'h of llie end b 
into the sbdominal cavil/, and there thcj are round, in a. pcrfcot B- 
pnmcrt'stion, adherent to its walls, hut chang(>d in color to a daric red, and ill 
enljstanco so hard that they are not readily divided with a knife. Tboy hi 
lo lie tut awnj b*fore the cod can bo aplit open, The flsh k always in 
health, appnrcntly, and there are no mark^ of inflammotJon about the at 
or slidomisol cavitj, unkBs the taatcrialofaClaclinientboeoDeidered ai 

'FUh migrate considciable distances in quest of prcj, snmetiincs tolu 
deserting localities where they hove been very abundant. There is o _ 
of cmstaccan tailed eommonly by flshenncn the sea-flea, whicii infests s[ 
upon tho Grand Banks, hondrcds of square miles in extent, and wliieli driiM 
before it the cod and otlier ll»li. During his laet voyage to the Banks, C 
tain Atvood tried to Bsh with clam bait, which, however, came np ui 
ho then put on menhaden for bait and lowered to the bottom, hut upon r* 
iug the hook nothing was found but the skeleton of tho fish, the sott p 
having been consumed by the sea-flea. 

ARriFICIAIJ.Y UEAIIED FISH. 

At a recent agricnlturol and indastrial exhibition, in Paris, about three 
thousand fish were exhibited from the Artificial Fisciculturat Establiahmcnt 
formed at Thuringen bythe^Frcnch government. They consisted of salmon, ' 
from the Danube, treat, from the lakes of Switzerland, and grayling from 4 ~~ 
Lake of Conslonco. Tho last named were products of oggs hatched dui" 
the spring of 1S57. There were also salmon of three years, some of w~ 
measured nincteeu inches long by thirteen inches iu circnmierencc. ~ 
fish were conveyed in cyliadrical reservoirs made of tin, the water t> 
renevred frequently. 

It ia tolerably well ascertained that the growth of artificially-reared fli 
particularly salmon, is less rapid than under oidinary ci 
to nature, tho salmon will grow to about twenty-five pounds in tlirce yea 
reared and fed at the piscicultural establishment at Thuringen, he wUi n 
in tho same time, have reached n weight of five pounds. 

From information gained at tho salmon-breeding ostablishmont, in Scot- 1 
land, it also appears probable that there is a very singular retardation in tho 
development, and that the young of salmon, tmdcr certain circumstances, 
continne to hold tlieir generic character for an indefinite period, instead of 
assuming their last metamorphosis. The question, then, may be asked : la 
it then a law that of the ova of a single incnbation a certain number become 
fully developed after a residence in the fresh water of a few w 
tain number at the end of a year — and a still greater number n 
retaining their generic dress, coniinae in this dwarfish state in tho fresh-w 




Expericoonta haTB lately boenmado to deWrmine if the introduction of oir 
into Iho chOGt, ihraugti the rcspiralniy pasSBiges, with great force, does not 
hare some inSacnco upon the actioa of tho heart ; and It has been found that 
there is a diminuliou in thu freqaoQcj of the heart's action, sometimes to 
Each an extent, llmt the pulsations amount to only iwo-thirds the normal 
Unmber. 

Tho explanation which has been ^Ten to this phenomenon is baaed upon 
raechanicttl grounds, but M. Sequard thinks, if this cxplanolion bo correct, 
it is so oalj to a, certain extent. One other cause at least, that of a nervous 
inflncneo, lio has demonstrated to exist. 

Jt is well known that some mammals resist asphyxia for a long time, 
making efforts to breathe, often for several hours when tho cotrsncc to tho 
lungs is closed. Now it is found that when the chest of na animal in this 
condition is opened and retained in euI^h a position that there con be no 
notion and no mecbanical action, tho diminution of the pulsatjoas persists. 
Tho phenomenon is then doe to the action of the par myum nerve. It is 
{bond that when this nerve is irritated at its root or galvanized, the action of 
the heart is arrested | in this respect diHering from the other muscular orgacs, 
which are excited to action by irritation or galvanization of their nerves. 
When the chest is opened, without ii^nrj to the par r^um, there is soon to 
be a control over the action of the heart during iospiratioa. But if the par 
Togum of both sides of the chest be cut across, this control is lost. There is 
good ground for beUef, therefore, that at every effort of inspiration, there ia 
& tronsniissLon of nervous influence along the par vagum to the heart, acting 
as B clieck upon it and rcgnlaliDg ils action, and thus pnjventing the increase 
of pulsation, which might otherwise go on, in increased ratio to iu&oity, 
Tmder the exciteoient of forced respiration. 

It has beeti said that people have killed themselves by stopping tho heart's 
action. One of the brothers Webber, of Leipsic, found that when an effort 
iTos mode to contract the chest during a full inspiration, that there was great 
inhering, fainting, and almost death. Webber himself Dearly lost his Ufa 
trying the experiment. Sy irritating the various organs which tcceiva 
branches from the par vagum, aa the stomach, spleen, etc., by galvanizing 
them or crushing them at once by a blow of a hammer upon an iron surface, 
it is (baud that the tteart's action is diminished in frequency, and in some 
Instances entirely suspended. Cases of sudden death from a blow upon the 
stomach, externally, are to be attributed to the same cause. The action upon 
Iho heart from overloading tlie stomocli, either with too much solid or liqnid 
matter, is to be explained also by the iuflueuco of the par vagum upon the 

Dr. Sequard also referred briefly to his researches upon tbo Supra-renal 
Capsules. Those two sinoll oigaos, lying in immediaio connection with the 
kidneys, have been considered very unimportant until within a few years. 
How it is found, that when they nro removed fhjm the body of a living ani- 
mal, there occurs a very great change in the blood, and tho animal dies io a 
short time, — sooner even than aAer the removal of the kidneys. There is 
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fonnd bIm) (o be an accnmiilnlioii of pigmGnt and a pecnlinr ronn of crystd 
(not huiing the diciiiii^ reactions uf luiinuitoidiae), in llio blood. 

In nnswoT to an inquuy, if tho real ose of these capsules nati knovD, ] 
Sf qaiird replied that \ia hTpothesis woi Uml the function of Ike supra-n 
rapmlrt ma* lo precfHt lAe fiimu^tm t^pigiamt in tin blood, and he thinki h 
has UolAtcd a subitanco frara Iho Mood, wliich would be etuiaged i: 
ment witlloutthe sgencjr of theu organs. This snbstuicc, porlutps, mn^bi 
introduced in such a qoantitj that the copsnles cannot destiof il, c 
thcf are in a healthy itatc. In the disease described, a short titne ainco, t 
Dr. Addison of London, and known a» bronied-tkin disease, the color 
inatterof the sitin, cxitnunod ander the microscope, proved to be die 
that of the negro's skin. And, as in the bloud of the same diseoMi, j 
cells, pigmcnl-gnmnles contained in a transparent substance difiinvnC ft 
librine, and peculiar CTjstals of an unknown substance, just rc{iHT«t f 
found, ho ihonght there was some i^und fur tho hypothesis dinttheeaoi 
are pitpncnt-deslroying agents. He had seen the crystalline plates s 
ciently lar^ to become impacted in the capillaiies and prevent rirculBlioi 
of llic blood, and ninsequeutly ho lieiievcd if they were not the 
of many disturbances of Iho nerroua influence, tlicy sbonld at least bo a 
sidcrcd a partial cause. He bad likewise obserrod an absence of blood-di 
in the vena cava, which wguld imply a peat alteration of the blood. 
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At a recent meetinj; uf the Zoological Society, London, Dr. Crisp read 4 
paper " On the Presence or Absence of Air in the Bones of Birds," 
purpose of showing the prevailing error upon (he snhjacl — namely, 
the bones of a bird are filled with air." Of fifty-two British birds n 
dissected by him. only one, llic sparrow-hawk (F. nesus), had the 
(generally perforated for the admission of air. In thirteen others, the bomai 
only were hollow, nnd among theise were several birds of short Bight. In tt 
remaining thirty-eight neither hameri nor femora contained air, although id 
this list were several birds of passage and of rapid flight. 

KESriRATIOS THE CAUSE OF CIBCULATIOS. 
The above is Iho title of a theory recently proposed by Mrs. Emma WB- .1 
lard, the well known authoress, of Troy, S. V., to account for the drculap 
tion of the blood, in opposition to the theory of Harvey, which maintoina 
that tho impnlsivD stroke of the heart's beat is the sole motive power. Ac- 
cording to tho views of Mrs. W. tlie cause of tlie circulation is to be found 
in respiration, that fonction bringing into tlie Inngs, on tlio one hand, carbon 
mingled in tho venous blood, as tho fuel of tho animal fire, — and on the 
other, oxygen, derived from tho atmoaphatt!, to consume il ; these being in 
the Inngs separated by a membrane, permeable by gases, (hough not by uo- 
decomposed flaid or air. Thus the carbon and the oxygen intermingling in 
the lai^gs, animal combustion ensues, and heat ovolvod ; this posses ii; 
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blood, which is ahout BevEn-oighihs wiitor. Tho Inngi being in pnrtiid 
vacuo, and having a tecnpemtnre at lea£t thirtj-fiTe degrees above that re- 
quired in a complcle Tocuum to change water into vapor, a porlion ot the 
water mntained in the lilood becomes steam. The Tolnme of the blood thus 
enlarged exerts a Bpccific force. The TalveB on the right eida of tho heart 
closo against it, while ihoso on the lell open, to give it tree pBSSBge. Thus, 
according to this theory, ia generated the primum iiioiife — the tmo moliTO 
power, which first produces, and afterwards keeps np the drcnlation of the 
blood. In tfae meat) time tho meelianism of the heart not only determine* 
by its Tidres the conise of the blood current, but equalizes its flow, and ndds, 
by the mechanieid force of ita stroke, to the chemical power. Bat without 
this power, however free the heart may be to act, hb in drowning, hanging, 
etc., life can be but a few moments sustained. 

This theory has leceivcd the support and sanction of some of the leading 
men in die mcdlcid profession of t2us country, and as each is worthy i^ 
s place in any record of the progress of science. 



ACTION OF LIGHT OS MUSCULAR FIBRES. 

At B meeting of the English Royal Society, during the past yoor, H. 
Brown Se'quard pnaontod a communication on the action of light on mus- 
cular libiea, independent of the inSoencc of tho nerves. That Sight is eapa- 
if producing such an effect, was mentioned by several of the old anato- 
s, but later authorities repudiated the idea, and the subject rcmaiued uu- 
•ed. The experiments, however, of M. S^uaid, prove tliat some portions 
of muscular fibre — the iris of the eye lor example — are oHccted by light, 
independentlj of any reflex action of the nerves, thereby conflrniing former 
experiences. The effect is produced by the illuminating rays only — the 
chemical and heat-rays remain neutral. And not least remarkable is tho 
fact, that tho iris of an eel showed itself susceptible of the excitement six- 
teen days after the eyes were removed from the creature's head. So far aa 
is yet known, tliis muscle is the only one an which light thus takes eSect ; 
It that " muscular fibre may be stimulated with- 
," will bave to be received among tho truths of 
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NEW Pl-AXETa DISCOVEKED IN 1B67, 

Thb nnmbCT of plunotiiry bodies belonging to tho solar STsWtn n 
eiWMil during the year 1B57, bj tlie discovory of eight new aBteroids. 
forty-tliird ssttroidiil planet waa discovcrod April IB, 1B57, by Mf. Pc^ 
of liie Itudclifiit Obaervatory, Oxford, England. It appears as a star of A 
nin(h magnitnde, and has repoiyud tho name Ariadne, 

Tbo forty-fourth was discorered bj M. Goldschmidt of Paris, May 9| 
It appears as a star of tbo tenth or elevt^otli magnitnde, and bos r 
the name Nfia. 

The forty-fifth was also discovered by K. Goldschmidt on ths SStli'^ 
Junt', and has boan colled Ewienin. 

The fotty-aixili was discovered by Mr. Fogson of Oxfordj Eng-Iaod; ( 
tho I6th of August, and has received the name oC Poles- 

Tho forty-seventh was discovered by M. Luther, of tho Ohs( 
Bilk, on tho 15lh of Seplomber, and has recoivcd riie nnmo of tlestt'a. 

The forty-eighth and forty-ninth asteroids were discovered by M. Q 
Schmidt on tho sajne oveniog, September 1 9ih. The forty-eighlli r 
star of tho oleventh magnitude, and the forty-ninth chaogeB in bri^tm 
from tlio tenth to the eleventh magnitude. It has been snggesled a 
French Academy that these wo asteroids should be tenned the 
that to diatlnguiah them, one should be named No. 1 and tho other No. 3 

The fiftieth asteroid was discovered by Mr. Fergurson of tlie Obserratol 
of Washington, on tho evening of tho 41h of October, and has received ft 
nomo Virsima. 

ON THE_RIIfGS OF SATL'BN. 

The tlicor}' of the gradual approximation of the rings towards Saturn, aa 
advanced by several nstrouomical authorities, has liccn rocontly investigated 
by till Rev. Mr. Main of Buglaitd, and Professors Kaisor and SecchL Mr. 
Main, alter sobmitling a series of observations of [he rings to a searcltiDg 
iuvestigadoti, came lo the conclusion tliat there exist no real grounds for 
the hypolhoais that tho bright rings are gradDfllly apjiroadiing the body of 
the planet. A simihir result was doduced by Profe^or Kaiser. Profewor 
Secehi'a obiorvationB would seem to indicate that lie rings, besides having 
a lOWatj ingtion around the planet, nio also elliptical. 
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BHOnSEN'S COMBT. 

A comet discoTerod by Brohn's of Berlin during Qxa past year, has ac- 
quired on unusual interast, from tlio fact that its identity with a comDt dis- 
covered by Brorscn of Kiel, has been satisfactorily pro\"ed, and ita time of 
rolation about tha Eun dctcrmiucd. This ojnounts to a period of S,02G days, 
(3ve years six and a half inontlis) and the greatest axis of the line uf rotation 
is about 600,000,000 miles long. — This is the titird comet of tihorC lotetioii 
known to us, tba two othois being those of Biela and Encke. 

OX THE POSSIBLE EXISTENCE OF A LUNAR ATJIOSPHEBE 
The OMoltation of tlie planet Jnpiler by the moon on the 2nd of Jannory, 
1857, afforded to English observers somo results wbich have given rise no 
■little speculation and theory. 

An occullation of any of the larger planets is always on occuTrence of but- 
passing interest to astronomers, because the dear, itell-defined images which 
they present in good telescopes, are pictures of such exquisite delicacy, that 
ihoy afford a very severe test of the condition of the lunar surface aa to 
the presence or absonco of gnscons or vaporous investment, when tbnt snr- 
face is seen in front of the picture in the net of sweeping before it ; the small- 
est ftmonnt of vapor or gsa would perceptibly dim and distort the delicately 
flketchcd light image contemplated under such circnmstancES. When it is 
Jupiter that undci^ooa occultation, there is also additional interest, becanse 
this planet is watted upon by four satellites of considerable briilianey, which 
have 1o pass in succession behind, and out from the border of the moon ; 
BO that there are, as it were, five occultations in one to be observed. 

During the recent occnltalion of Jupiter, a largo number of excellent ob- 
servationa were recorded. From among the trust-worthy observers, MesscB. 
W. R. Grove, Dawes, Hortonp, and J. Watson, Dr. Mann and Lord Wrot- 
tosly agrevd in the positii's etatoment that theie was no perceptible altera- 
tion of the planet's figure, or distortion of outline, while the planetary image 
was in apparent contact with the moon, and under good optical dolinitlon. , 
Mr. William Simms and Mr, LasscU, on the other hand, described th« 
corrcd outline of the planet as appearing to be flatti:ned, or bent outwards 
towards the moon's limb. Mr. Laasell's observation, however, aflbrds a ang^ 
gestion for the teajly explanation of this discrepancy. This gentleman 
noted distortion as the planet went behind the moon, but distinctly elates 
< that tliere was none as it enmo out from coacoalment ; and further remarks, 
' that the air tma uel^v umfUled, and vision very unsteady at the commcnco- 
meut, but the definition mach mora even and satisfactory at the conclusion 
of Ibo occultations. Mr. William Simms also says thai the atmosphoro at 
Carshalton, where his observation was made, was very unsteady. In all 
probabiliiy, the distortion of the planat's figure, noticed by these observers, 

causing the imago of the planet to tremble and undulate while under it 
«pection. 
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Mr. nartnnp sod Dr. Mann noticed that the line-like segment of fl 
planet's disc W4u hroken up into thr«G or four bi^s uf light, jast before ij 
Anally disappaoivd behind the moon. This result was duo to Email p; 
lions of tha moon's border crossing tho stre4Lk of ligbt in eome plao 
portions of the etrenk wore still visible at indentations of the lunar edge fl 
others. Mr. Ilortnup saw iho third satellite of the planet i^rWiu; in the a' 
of a large hidentalioa of thii) kind fbr a seeond or two, and looking- ai 
witliin the circumfennco of the lunar face. Professor Challis, empt 
tho great Northombcrland refiactor at Cambrid^, notieod that the n 
dark limb, as it swept in li-ont of the bright planetary surface, wa 
tini'tl; jagged and lij^zaggcd bv voUcjs and mountain-peaks. 

As tlie plonot slipped out from behind the JiriVjU iii/e of the half-iUuni 
Eix-day-old moon, the different chnmclers of the ptonetarj and lonar 11 
were strikinglf appnicnt. The planet's /ace was aboat as pale again ai 
moon's, and seemed to most of the observera watt 
pared with the moon's aspect, a soft greenish hue Mr. XjuscU wu oI 
opinion that tho pianeMuy fainuess was mainlj the rcsnlt of tlie rotativa 
large brilliant stuface the moon prcsenicd in such close proximitj ; 
believed that there would not have seemed anyttiiog like so marked a 
enee of intensity, if the planet had been eonl«mplatcd in contact irilll'fl 
piece of the moon, having dimensions not larger than itself. 

But tho most interesting fact yet romuns to be told. The bright \n 
of Iho moon at this tima crossed the soft green fece of the planet, not W 
a clear, ehnrply cut outline like that which had been presented ai 
passed into concealment ; it was fringed by a streak or band of g 
sbadovr, commencing at the moon's edge as a deep-black line, and b 
then stippled off outwardly unlii it dissolved away in tho green light of A| 
planet's face. This ahado-band was aboat a tenth part of the planet's df 
brood, and of equal breadth from end lo end. Mr. Lossell described il 
olTering lo his practised tya precisely the same appearance lliaC die obscn 
ring of Saturn presents to a higber magnifying power, whero thai appe 
croaees in front of the body of the Sotumian sphere. 

There could bo no mistake concerning tlie actual e 
curious and unoKpeeted apparition. It was indejM;ndenlly noticed a 
described by at least six tmstworthy ofiscrvcrs, and (he descriptions of H 
given by each of these corresponded with tbe minntest accuracy. Tho sha- 
dow was seen and described by Mr. Lasscll, at Liverpool ; tiy the Rev. Pro- 
fessor Challis, at the observatoty at Cambrid^ ; by the Hev. W. R. Dawes, 
at Woteringbnry ; by Dr. Mann and Captain Swingbame, R. N., at Vcnt- 
nor ; and by Mr. William Simms, at Carsliallon. It therefore only noeilB 
that the □nngnat presence should be acconnted for ; the handwriting being 
there, the (jucstion remains to be answered ; " Can its intorprelation bo 
found ? " Can science read the meaning of this shadow-fringe inscription * 
Arc there minds that can fathom, ns well ns eyes that conld catch, this 
signal-tint thrown out by Jnpiier at tho instant o 
forced concealment behind tlio moon ? 

It was Mr. Dawes's imprcssioa on tho instant, tlm 
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was simply an optical speetrnm — n deep bluo fringe to the light hazo 
caused l)y the object-glass of hia telescopo liavin^f been ueeidontuUj ovor-TOr- 
recwd for ono of llic irragolarilies inddonl to chronntic refraction. Thia no- 
tion, of coniw, beeamo altot-clher nntenatjlo eo soon as it was known that 
the same uppeuranco had btieu noted by other tclcseopoa, in which thu sumo 
incidental impcrfectioa had no place. All felt that the sliadon- eonld not be 
refeiTod to a regular atmospheric inrcstmEnt of the nioon's solid sphere, be- 
caoae aader sndi circa tnstances the streak should have been always seen, 
when the rim of (he moon rested in a similar way across a planetary disc 
The sagacious PIuiaiaiL professor of astronomy at Cambridj^, Profeasor 
Challis, seems to have been the first to hit upon the trae interpretation of Ihs 
riddle. The indefatigable star-seer has long suspoclcd that the broad daik. 
patches of the lunar surface — the teaa of the old seleoogmphisla — are really 
shallow basins filled by a sediment of vapor which has settled down into 
those depressions ; in other words, he conceived that there are j^-seos, al- 
though there are no uWer-SHis, in the moon. The general eorface and 
higher projections of the lunar spheroid ore altogether nncovcred and bare ; 
but vapors and mists have rolled down into the lower regions in sufficicat 
quantity to fill up (he basin-like hollows, exactly as water has gravitated into 
the beds of the terrestriut oceans. The professor, using the high powers of 
the magnificent telescope furnished to the Cambridge Observatory by the 
munificence of &e late Duke of Nortliumberland, was able to satisfy tiim- 
■elf that the planet actually did come out from behind a widely gaping hol- 
low of the moon's suTface — at tlie bottom of a lanar fog4ca,soen edgewise, 
BO to speak. If a ahallow basin extended for some distance round the carv- 
AQire of the lunar spticroid, and if it were filled up with vapor, that vapor 
would rest at a fixed level, exactly after the manner of a collection of liqaid, 
and such fixed level would be concentric with tlie general spheroidal curra- 
tnre of the satellite. Under snch an arrangement, there would therefore 
necessarily bo a bulging protuberauco of the vapor-surface, through which a, 
remote luminary migbf be scon, when it rested in the requisite position. 
This, then, is Professor Challis'a understanding of Jupiter's hint. The moon 
has fog-seas npon her surface, and the band of shadow visible upon the fhco 
of Jupiter as the planet came out from hohiud the earth's aatellite, was alhin 
npper slice of one of those fog-seas seen by the favorable accident of the 
planet's light shining for the iustont from beyond. 
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SPOTS ON THE SCEFACE OF THE SCK. 

Tho Royal Astronomical Society, G. B., have rocently presented their 
medal to Mr. Hcinrich Schwabc, of Dessau, Germany, for his researches, 
continued for a period of thirty ycar^, on the spots which appear on the sur- 
face of the sun. From tho address of the President, in presenting the 
medal, wo derived the following infonnation on this topic. 

The plan adopted by Mr. Sehwabe is, to note by a number each spot in 
tlie order of its appearance, carrying on his notation from the first to the last 
■pot is each year. Ho reckons an isolated spot, or a diuter of spots whoi« ' 

u 
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ihoco ii no Tinble wpantiaD hctwefn their pfnonibne, as one gronp. 
Uenc^ bo ofaacrrci, ilio nninbcr of ejiots irill Jcptud in a great measuoB on 
tlio cicellenM of Iba telescope ; aud it oficn happens tbat clusters of manj 
hundred, naj of loanT iLoauod epoti, irill Iig iLui^iiated bj one muabei 
onlj, just aa a single isolaled &pot will be. So great, bowerer, ia (he sun's 
tondcncf to preacDl hii spou in the form of clortets, that other observers 
Hill, in the cmiTse of a jear, assnitdl; not find on; GTeot difference between 
tiiuir Dombeit and mine. But he pattictilirlj impresses on bis leaders that he 
altndici importanre not to murh on the absolute number of the groups, as 
on iho nljo which otitains between Uipm in diSercut j'ean. 

Tbe rcsall of hU iarisli^iiaTts has been to establish with a degree of 
prnbahilitj otmost amoondng lo ccrtaiatT, thst the solar epot£ pnsa through 
tliQ phases of masimum and miaimum fretjucnry, and ric< i-ana, in a period 
not vcrj diflecenl from ten jcais. 

The exact period S<^h«abe does not prctetid to have dctcnnined. That it 
is liable to perturbation is evident. During twenty-^crsn jears of the series 
tho resnlls were cxtrenit^ly regolar; daring tbe laat tlirec Tears tbey have 
Bliown sj-mptoms of distnrbanuo. Tho I'podi of minimnni, which, consist, 
euiljr wiih earlier indications, ihoald hare happeuod in IS53, did doC occiu: 
until IBSfi. 

Schwabs boi not onlercd into spurnlo^ns rebtlive to the nature and ori^n 
of tlie spots, thongh bu bas been careful to note all rcmorkaiile appearances 
as t)i^ occuntd ; and of these he bos given an sdniirubio EUmtaoiy in the 
" Astronomische Badirichton," number 173. There be calls aucnldon to an 
^pearance which, he sajs, is not nncomnion, bnt wliich be cannot explain 
on llie generally received theory, that the spot* are portions of tho surface 
of a solid body, seen through opening in a lamtnona atmosphere tbat snr- 
roonde it at a distance, and another intervening atmosphere. This ihocuy 
of Sir W. Herschol has been found adequate to explain most of the pbcno- 
mena of the spots. But the case to which Scliwabe idlndcs is this. On the 
above bypothe»s a spot surrounded bj a, pcnamhra, will, bj the effect of 
perspective, when it first makes its appearance on the disc, seem to be ex- 
contricnll; ntnated on the pcDnmbra, the border of the penumbra towards 
tho Bun's centre appearing loss broad than the otiter border. All this is in- 
telligible, bat why is not the pcnnmbra cquallj lUominated all round ? For 
it frequently happens that the border turned towards tlie sun's cuatre is dtA 
gray, while that lowiirds tho son's limb is bright gray, ulld between tlio lat- 
ter and tho nacleus there ia a siring of liglit almost as bright as iha sun's 

He also mentions having seep, though rniely, the plienomcnon which fur- 
nished Francis Wollasrou and Lalandc with an argument iijrainst Alexander 
Wilson, who was the first lo advance the theory of lliu spots beioa e 
Tho pboQonioiion is iJiia : — Sometimas a spot surronnded by a piinurabra 
passes over the ana's disc without tho former ondergoiiig any change of re- 
lative position, from the b^pnniug to the end of its course. 'Iliis apparently 
militates against Iho cavity theory. Arago says the ohjon 
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openings in the photosphere, tlirough which tho spot appears, are not slop- 
ing." But Bpconling to Wilson's theory the penumbra is fonncd by tho 
sloping sides of tho photosphere — and tfiere is tho pennmhra. Tbereforo it 
appenta that ihia explanation docs not Irolri good on Wilson's view. Ac- 
cording to Sir W. Herachel another stratnin is interposed between die solid ' 
body of tho Bun and the photosplicre. On tlus hypurbesis, it is the part we 
Bee of the secondary stratum which coastitateB the peunnibTBi ; if, therafore, 
it be sensibly depnssscd below tlio surface of the photOBphenj a oliange of 
relative position must ensue. Schwal)c'3 explanation is, that when tbe phe- , 

Dndary siratunt haa risen to on unusual 
height, and is not sensibly depressed below the photosphere. 

The address of tho President of the Society concludes as follows : — 
" Yon are aware, gentlemen, it has been long known that the inlonsity of 
magnetic declination is subject to a doily variation ;_ nud this variation was 
bJso known to bo in some way connected with ttie sun, attuning its maxi- 
n limit when Ihat body is at its upper and lower culmination, 
Ti limit abont six o'clock in tho morning an evening. 
These ore not the e^act times, bnt they are Bufiiciently near for our purpose. 
Abont the year 1850, Frofessor Lamont announced that (his v: 
mgain liable to another variation, which observed a period, Irom n 

LLuimum, and from minimom to maximum, of about ton years. lie was 
» this result by a discussion of liis olvn observations at Mnnich. It was 
shortly ailer fiilly confirmed by our colleague. General Sabine, by the obser- 
Ls made at tbe Magnetic Observatories of Toronto and Uoharlon. But 
course of the latter discussions General Sabine detected another im- 
porlant circnmElancB which bad escaped Lamont, viz., that the periods of 
" n of tho declinatton-needle correspond exactly with ihoso 
of the maximum frequency of tho solar spots, and nice versa, the minimnm 
of tlio one with tho minimum uf the other. Hardly bad Gcncml Sabine's 
paper been read before the Hoyal Society, on March 18, 1852, when intelli- 
gence was received that two Swiss physicists. Professor Gautier of Genera, 
d Professor Wolf of Berne, had arrived at the same conclusion, indepen- 

g Dearly the 






time — between tho yoora 18W and 185! ■ 
glo period of change. Obviously, thorcToro, ii 

was of the liighest importance to obtiun a tmstivorthy scries made at another 
time and under difi^rcut circnmstancos. Though hardly to bo expected, it 
Ilappened, most fortunately, that such a series was at hand. 

" The dim^al variation vaa one of those subjects which, many years ago, 
id particuloiiy interested tlie vigorous mind of the lamented Aragn j and 
among his papers were found l^ic records of a most laborioos course of ex- 
periments, conducted with all tho caro which no ono knew botler than he how 
a bestow on a delicate invcstigatioa. These experiments, extending from 
1820 to 1831, have been rigoronsly discussed by M. Thoman, and exhibit 
Ifae pravalonce of the same law that obtains in thu later series. 
" Nor does the evidence of c«aneclian rest here. In a recent paper sc 
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the Itojal Society, General Sabine hu ebown that at Toronio (the on)/ m 
hitberto tul]y iliscnsscd) all tint ma^etk elcmenU sahjecicd to obscrvail 
undergo rimilor Tariuiona, In the face of tliesc coincidences, to doubt d 
TelUiouslup between tlie two phcnomcaa eeoins to mo to be ■' 
reasonable lu to doabt the inflacnro of th» nuxin on the tides of the i> 

" For thirty jcant never hiu tlio buii oxliibitcd bis dii>e above the barb 

of Doaaau witliout being amAonied bj Sehwabc's imperturbable leleKope, 
and that appcAra to hnTO happened on an avenigc about 300 days a year. 
So, supposing tluU he obscrval but once a. i!ny, he has luude 9000 observa- 
tion«, in the rounte of oliicb ho discovered about 4!00 groups. Tliis ia, I 
bvlieve, aii iostuncc of devoted pcraiAonec (if tbo word nuru not equivocR 
I gbould (wr, pertinacity] nneuquueed in tliu annaU of ajilronomy. The U 
ci^ of one man baa revealed a phenomenon tliuc bod eluded o 
picion of ostronomeis for SOO years." 



rEBIODICAL UETEOBS. 

The periodical mcteora of Augost, 1857, were studied by the orders of H 
Lo Torricr, the ABtrouomer Boyol of France, fiom Furiti and OrleEuis, t 
BJmultaneouB olncrvations, lo ascertain their actual distance from the o 
by calculating the angles at vrliieh they appeared lo tlio two observers, 
out of about sixty scon, Mr. Liais, who diftriiAHed the results, could he oi 
tain of only six being the same stars seen by both. These six slara, al 
moment of appearing and disappearing, u'cro calculated to be distant fi 
the earth as follows : 



No, 



1. 86,000 11,000 metres, (qnalto2a.7 ml] 

B, sa,ooO 26,000 " " S4-17 " 

s, 31.000 — ai.uoo " ■■ ao.i* ' 



6,110,000 — ca.ooa 



7B.« ' 



and their rapidity, as 14, 14, IB, 17, 5S, and 75 miles per second, whieh | 
forda the curious coincidence (for in the very imiicrfecl stitle of on 
edge about tliese mysterious visitouts tliis fact is little more), that the higba 
were the swiftest. 

In 1839, De Vieo at Home, and Nobilc at Naples, made simaltaneons d 
servstions of this sort in the nights of the S3d, S4tli, S5th, and Slst i 
August, and saw the same meteor thirty-one times, and so exact were the in- 
sults that they served as well as tlie best ordinary methods for correcting the 
difference of longitude of those places forty-three leagues apart, while Parii 
is only twenty-eight leuguea from Orlcnna, _ 



DISCOVERY OP 

Some very mtorcsting discovoriei of double stars have recently been mads 
by Mr. Alviin Clark, of Boston, the well known tttlescopo manufacturer, who 
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has ndoptod the plan of testing the officioncy of Ids objoct-glflSsiM when tom- 
ploted, by swooping ftir new doable slurs of the last dogreo of difficult, 
rather than hy the examination of objocte wllora character waa previously 
kuQwii. At first, luider Ilia impreasion Uiat ovory such object in tlio north- 
era homisphero visible with telo«rop09 of moderate aperture must already 
liai-e bcca picked up and ragistered daring the careful oxaminatiunB of ihat 
pDrtioD of tbe hoavHns by the Stnives with the Dorput refractor of 9'B 
isehus aperture, aud with the Poulkova of Rflcen, Mr. Clark confined hi« 
search to Ebe soalhem hemisphere; nnd liis diligence aad skill ivcro rewarded 
by the discovery of several intentsting objects, wliich, it mi^ht be supposed, 
woulil hardly have escnpoil Ihe Dorpat lolcscopo if ihry hod been as de- 
cidedly double in 1 826 as they are now. Latterly, however, having vennircd 
o extend hie researches nonhward, hu hna tnade some discovorioB wliich em 
almost startling (espedally the duplicity of the very minute coroponioa of /i 
Herculis}, and uro BufBcient to sliow tliat tliere is mueh which may be 
achieved by a diligeot use of inslnuncots of moderate dimensions, provided 
Ihey are also of extrame perfection. 
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In a pnpcr on the above sabjeet, read before the Dublin meeting of the 
Britiah Association, by Mr. J. P. Harrison, the author commenced by saying 
tiiat, olthoagh the question of lanoi influeaca on tha atmosptiero of our 
planet was very goaerally connidered ns set at teat by the inveBtigations of 
M. Aiago, yet be felt very contldent that he was in a poaition to provo the 
law he was now abont to announce without fimr of contradiction. Ha had 
red<"^ '"'^ thrown itito the form of tables and of carves 280 lunadona, with 
the coTTcspoodiTig mean temperatntea ; and the laws at which he had anivod 
were ; ticsl, between the first and second octant the lemperatare inunediately 
after tbe first quarter, both ou the average and also, with rare oxceptionE, in 
each individual lanation is higlier llian the temperaturo shortly before the 
first qoaitcr ; secondly, and more particularly the mean temperatore of the 
annual means of the second day after the first cjuniior (or the tenth day of 
's age) is alwaya higher (ban that of tho third day before the first 
iquaner |ar the fifth day of tlie lunation). 

Mr. Fulbrook, of Sussex, England, in a recent communication to tbo I>an- 
don Atheuienm, calls attention to the resnil of his invesligalioua of tbe 
moon's position with rofbrettce to the plane of the earth's orbit, c 
' in ctwuection "with the rain GUI. Ho says, " I am indaced to do this, ' 

t I think It is extremely desirable that meteorological obsorvcis of 
other latitndes should inTeBtigato this important sabject. Should any do so, 
I sIuiU feEl greatly obliged by being informed of the result. The mooti oc- 
veoty-seven days in passing trom any point — say her aacend- 
ing node — round tho zodiac to the satne ^ain. During one half of tliis 
e is in north (celestini) latitude, the other half in south latitude, I 
le hundred such lunar courses in due order. The fall of rolu during . 
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In eorb of ibo one hundred conrses — Gvo handrcd days about, m 
titne l)io laoon wna affendjng ihrongh die plane of (he cartli's i 
I 47 'fiO indies, while the game number of ditjs in the oppo 
part oT her conne, i. e., when t\te wa» deaccnding ihraugli the pUoc, ( 
gate 3G'43 inehoH. Tlie neltest point joat preceded the ascent of Ibo n 
and the driest the descent of that laniiniuy through the piano of ciie e 
orbit. Whatever mny be the more immediate cause of the above a 
diffbrcnM — whetlier the ascent of dio moon, throogh the plane, toTvurda d 
Nonbom J^le prodocas aerial currents from sonth to north, or n^e[herJ| 
diminbttos the atmospheric pressarc, end tbna promoloa cvHporaiion and ^ 
pxocsa of rain — it is rouBonahlo lo infer that when she is thus, in 
prodncing soch excess in this hemisphere, eomparalively drj weather obtai 
in llie southern licmispherc. and I'i'ee rvrsa, and that intcnnediato latitlld 
experience inlennediate effects." 



GALES OF THE ATLAUTIC. 

Daring the paat year LienL M. F. Msnry, the director of the Notional O _ 
acrvaiory, has published a series of charts of the North and Sooth Atlantic, 
eshlbitiDg by moans of colors the preTolcnco of galea over llie moro stormy 
parts of the oceans, for each month in the year. One color shows the region 
in which there is a gale ciery six days, another color cvciy six to ten days, 
ancilhcr OTory ten to fourteen days, and there is a separate chart for es ~~ 
month and each ocean. The antbor observes that ihia k the first alieDtptli 
dclincale the rain rcpons over those oceans, and that alihoagh the result ht 
cost much labor, it is ncceaaarily imperfect in consequence of the I 
vnttons OS data on which he has bad lo rely. It is an initial step 
portant work. 

OS TUI! ZODIACAL LIGHT. 

At the Montreal tncctins of the A. A. A. S. Capt. WilkoB, IT. S 
scntcd a pnper on the Zodiacal Light, of which the following is an 

In the outset ho stated that the eu^rgestions be bad to present w 

salt of numerons obaervationa taken during Ibe prosecution of the United 
States Exploring Expedition to the Souili Seas, several years ago, and that 
the conclusions lo which he had arrived then were abundantly confirmed by 
more recent observation. 

All ihs observations of &e zodlaeal light ehowed that it had not changed 
its appearance since two eentnriea ago, when flrat noticed by Cassini ; and by 
observing it particularly, with reference to the great dreles of the globe — 
ecliptic and equinoctial — it becomes manifest tlial all changes of its appear- 
ance depends solely on the pasitiOB of the spectator on tlie surface of the 
globe. The theories which have been entertained of this light are varions. 
Somederiveitfromthoatmosphereof the sun— holding that it is illomin- 
ated matter thrown off Irom his equator, revolving with immense velocity, 
which takes a particular shape. Others bavo held that it is a nebulous rin(^>^l 
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with tho Gun for ita centre, extending near to or beyond (be earth's orbit. 
Another hypothesis supposes that this nebulous ritig liaa thu earth fur its cen- 
tre i and Btill others surmiaQ chat this phenomena is nebulous umtlcr floutiug 
in Epoce, to which the periodical showers of Eton may bo traced, as the earth 
bappcna in its orbit to posa through or encounter them. It seems impossible 
to reconcile any of these hypotheses or surmises with tlie facts which close 
observation has developiid. Tiicy fail to satisfy us of Uicir correctness, si 
they are soon perceived to bo inconsistent with well ascertained facts. ^ 

The zodiacal light, when first visible on a clear horizon, appears as a semi- 
drcnlar arc, with six or, ten degrees base, well designed and distinct to the 
eye, tliough no two persons eoald trace the same outline of it. As darkness 
prugrasscs, tliis semi-circular arc elongates npwards, in successive allilndeA, 
sometimes to tlie alttludo of sixty degrees. When it has attained its highest 
point, the dilTused tight becomes risible, extending on each side over a large 
area, until lost iu the obscurity of nighC It is totally ditfercnl from the ex- 
tended light of sunset, with crepuscular rays, or the dilFused liglit of twi- 
lighL WhoQ it becomes visible, it continues so, gradually lessening in 
height, until the wliole is lost beneath the horizon. Its apex is always ol>- 
served in the oclipCii:, to the east or west of the sun, usually at the distance 
of sixty to eighty degrees, but at times, utider favorable circumstances, it is 
seen to extend as fkr as 110 degrees. 

The evening and morning zodiacal light in the same latitude do not cor- 
lespood iu phase or ozimutn. Tliis, tliough among the remarkable facts it 
exhibits, hiu ncTer been toicen into consideration in any of lh<3 tlicories 
hitherto advanced. It£ peculiar phase aod the constant change of oiimuth 
and iueliuotion, whether the observer remains stationary for any time or 
yaries his position in latitude, eliuuld satisfy every one that it caimot be far 
removed front the earth. Attentivo and close obscrvHlion shows that its va- 
riations in azimuth correspond to the regular changes of the plane of the 
ecliptic with the observer's horizon or with the vertical line passing through 
his Eouilh. Its phases will be seen to he dependent u[x>n the latitude. The 
vividness of the light and its extent are in like manner to lie ascribed to (he 
observer's posilioti on (Jio eartti. Within the tropics, and when the ecliptis 
is perpendicular to the horizon, the zodiacal light is coufiQed to a slender 
column having its diffused light widely extended. Without the tropics it is 
always seen very mneh inclined to the horiion. It then assumes the ap- 
pearance of a. cone, cut more or less obliquely by the horizon. Iu Qorthera 
latitndea the light hod a greater altitude tlion in more southern ones ; hat 
owing to the long twilights, was little visible, though it might be observed in 
the vDmal and autumnal equinoxes even in this latitude. The light in the 
morning was not of the same color as in the evening ; in the first case being 
grayish, in the other having a reddish blush, depending on the approach or 
retreat of the sun. After sunrise, he 1^ seen it reacli the zenith, with a 
breadth of only two and a half degrees. Sometimes the phenomenon was 
very beautiful, as if a gauze veil were spread over tlie atmosphere, through 
which the stars could be readily, though dimly seen. Thas the light stood 
alone aud distinct from all others ; its central line being ])urallel to the edip- 
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teodftnt on tlio eon. It is this eaction or cono wliicli ia vLsilile when all re- 
flecled light ia cut off, and has been nomcj the Zoidiaeul l.iglit. This theory 
■eems to account Tor all the pliBnomena which tho zodincal light cxhihits. 

As the column or cons of illuniiaatcd atmosphere has appareutty a vieihle 
extent in the heavens, along a parallel with the ecliptic, both preceding; and 
following the sun, it has produced the deluaion that it belongs to or a cod- 
necled with the heavDns. A moment'i rcBcetion sHtisfiGS ns that this phe- 
noineuon as seen projoctcd in the heavens with the starry host twinkling 
through it may produco tlie same etTect, and we are only nhio (o overcome 
&is ocular deception by proving, its wb have done by uttentive observation, 
that it is of this enctli, or closely connected with it, from its conatantly under- 
going great changes in azimuth, phase, inclination and altitude, as well to a 
Itatjonary observer as to one who is passing over the earth's surface from 
north to south, and f ice versa. If it were distant or of heavenly origin, tliii 
would not bo llie case, as these rapid changes could nut then take place. 
Therefore we are compelled to admit that we ore deceived, and that its local- 
ly must be in tlie atmosphere anrroundiag this globe, and be an iUnminatod 
lection of it which becomes visible oa soon as twUight ceases and darkness 
ttUlLBB. ThnC it lies between na and the milky way is evident — for when 
Iright it nearly eclipses that starry nebnlie. This theory ta in strict accord- 
.anee with all the ubaorvations yot made. 

Kow it may be understood how all bodies giving soflicieiit light to illami- 
Inte the atmosplioro by perpendicular rays may produco an effect similar to 
HtB Eodlacol lijjht, though in a much leas degree. A corresponding appear- 
Vnce has been seen to accompany the moon and the larger planets, and to 
itbis cause Cupt Wilkes attributes the pheuomena noticed by the observer 
^tf the Japan Expedition, leading him to suppose that they were prodaced 
<1^ the momittg and evening zodiacal lights visible at the some moment. 

At the same meeting another paper, on the Zodiacal Light, was presented 
ty Her. George Jones, U. S. N., the anthor of the theory which supposes 
flie phenomenn in question to lie occasioned by a ring of luminoas matter 
oticircltng Ihe'carth. 

Hr. J. stated, that after the publication of his Japan Observations, be felt 
>fte want of slJLL furtlicr data, and determined to go to Quito, Ecuador, as 
Hw most eh'gible spot for this porposc. The advantages of this place are 
nfhat it is near the equator, is freer from clouds than lower altitudes in cqna- 
'torial latitudes usually are, and tlio transparency of the atmosphere at so 
groat an elevation — so valuable in celestial observations. Ho was here en- 
abled to aee llie zodiacal light not only at the horixon, but forming. a cam- 
i>Iete are across the sky, reaciiing quite from tho oaalcm to the weatora hori- 
aon, and this at every hour of tho night. It was sometimes so bright as to 
nsemblc another milky way strGtcbed across the heavens, lie bniii^ht bsck 
trith him 115 drawings exhibiting tlie luminoas arch, giving its boundariea 
M Been among the stat?, and also the centre line — the brightnesa at the cen- 
tral part being always decidedly greatest — thence diminishing towards the 
edge^. Tlio deductions drawn by Mr. J. ti-om these obsenalions are as 
follows : — 
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' In tto iHnrtino of ibe M 

from the «p«clalat. and tlw ofpimve tide coraparulirdy » 
quuully thl* ring, hj ibe mlei d prnpcrtirv. wmid be as 
tmt, and ^rsM]; DanDmd near the nan, what it wobIiI n 

TliD faru are noi lo, for the ring has the same width in its « 
Aitniii, if bitliuninlri'', ibo laws of opiks fat Te&trtrA U^a w 
lurttou boBTOft Is a line wiOi the «ua to grrc Im i 
Uiwanla tin iiiMtator'a imith; bat the fact a thai (bel^glit a 
mil I* alwaya iiiiu'ii liriu!''" thuii U is hi^trr up. Anin, tlw brigjitM p 
tliiu iif Ilia lO'lJaml li;;h( diowed an affinilv to the iprctator'i 
aulillli u|i|inw('hcil or roratlcd from the ring, idiidicaai beloog onljr n uiol 
Jw't iiiit ¥1117 furoir. 

tiN Till! msritiiiFnoM of TIIE ORBtrS of COKETS. 

'I'hn ftiUowUia III n rr«iiinit uf a paper ruad bcforo tbe British A 
HI la liwl iniwilnit, by IVnf. M. Moaotii, on the nborc snhject : — 

'IW ttHtlHv Kiinmenouil by pxplalning that tbo limplesi and mt>9 
nwlhiHl iiF anMljiiliiit lh« dlatrlbution of tho comats in ejmcc woiild n 
W, ti> lUvlile lbs mlMtlal iphvm by munni of cirvlei pnrolkl 10 tbe tuMpi 
timi w|H<il lauti* nimupondliiii to nn nliquoi patt of the entire superSat 
uinl llwn to Mwrinln tiow innny oiilininnting pnints arc enntmned in cad d 
llinw, If tin orbtM won unlrartnly dlstributcil [hronghont Bpatx, « 
t1iPiii*lii>uliU'onMnnb(iulHnuipialnuin>wrof thoiepoinls; if ni 
nr liMtt nunilisr conMlnod In oneh \vIU turve to shorr tbe tundenpy the 01 
liavo III nppmnrh to nr rweiln tmm that dliCribution. Tho aathor applie 
lIlU inmliiHl nvliliiuotl rally I11 thp tint Iiiatanco ; and nfterwards, in order ti 
wtiAtT tlin iTKUIw innnt ]>n1paU1c, rcdneod tliom ii _ " 
lla thtu fuuiid tlie orbit* tu harp h tvnilunry to >,ppR>iu!h in prerajllnril 
iuimh«ri tin polar rc^lona uf tlin oi^liptlc. Tho toinimnm ononra in the fi! 
miw of OBtll liOllli"l>boro. TliiiKU ivbuau pucliolin nro iu tliu Korthcrn hemivl 
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pbero exceed (boss ivhose parhelia ore in the sonthcm in the proportion of 
ttnee to two, flvo to six, or nearly equal. The author mils iho Groat Circle, 
which paasOB bo as to divido the Milky Way pretty c(|nnlly, the Galnsy 
Circle. In tho cantra of this the Snn and Earth may be connidored to ba 
placed ; it cuts the ecliptic ton-urds tlio solstitial painCa, and is inclined to it 
tty dog. He then finds that the planes of the orbits of tlio coiDBts 
■re, for the most port, littlcJ, if at all, indinod to the piano of the Galaxy Circle, 
and chat they go on decreasing in number bs that inclination increases ; and, 
' tiierefore, he concludes that same coBmiciiil oiuho must hare led to uach a 
teinlt. Also, the pHrbclia of by for the greatest number of thoso he has dia- 
~ ore found near the Galaxy Cirele, showing tliat when they arc passing 
closely under Che influence of tlie Sun they ore Loth near the Galaxy 
(Sielc, and their proper motion is nearly pnrallel to iCs plane. Hence the 
greaCer number of comets comu to us from the region of Cbo Galaxy itself. 



THE 



r BIELA'S COMET, 



The forces which occasionally disturb the tranquillity of our atmosphere, 
mnst have a wide Held for thi^r operation in the rasC expanse of auriform 
macter, which constitaCes the principal part of cometary bodies. Like all 
light bodies, the air we breathe is very sensitiTe lo electrical aCtroction and 
npnlsion ; and this becomes a frequent cunso of storm. Wherever the prev- 
■lence of moisture makes the saperfluoaa electricity descend from the region 
of the clouds to the ground, the air is repelled, aiid forms an ascending cnr- 
Xent. As it ondergoes expansion during Che osceot, the cold whicii tliis 
eecasions condenses Che accompanying vapor ; so that descending drops of 
lain diffuse moisture through the medium which they trimrse, aitd thus im- 
prove its conducting power. Accordingly, the discharges of electrici^ ore 
constantly repeated, and the aerial cnrrent coocinnea to ascend, while the sur- 
iDunding air presses on to the scene of action, and participaCes in Che great 
jnovement. Such is Dr. Hare's theory of storms ; bnt some part must be 
aicribed to the heat evolved by the condensation of the watery vapor. 

If the small qaanliCy of dense matter which is re(|uirert to hold together 
file rare cometary gases, contained a large proportion of water or some other 
Tolatilo Gnbetance, much vapor should he generated on tlic approach of the 
comet near the sun. Whenever this vap>or conduuecd, at tlie place screened 
from the solar rays or in any other locuLity, a discharge of electricity wonld 
occur hotwcon the envelop and the central mass of tlie comet, wbUe oscend- 
ing- currents of air commenced in the rare fluid, and determined the focus of 
a storm. Owing to its vast height, the greater part of the nebulous appen- 
dage would participate in the movement, and giro it a degree of impeCoosity 
which the feohle atCracCiva power of the nucleus could scarcely control. If 
ascending currents of air on our own planet prevent condensed vapor from 
fiJIing until it rorras large drops of rain, hailstones of considerable size, and 
in some cnsra, watcrsponta ; the vnpor rotuming Co a liquid state in the at- 
jnoaphero of a comet, where gravity is many thousand times more feeble, 
might be sustained by similar aBcending currents, until it had eolleclcd into 
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bociiea »» lan^ us lakes or tent. Eren lui^ (xtlloctiona of ihc fluul evapo- 
niEil tmm the rcniral nndcas, may bo Fmnvlimca driven in iliie manner be- 
yond the splicro of the coidci'b elTcctiTe aiiriu 
BTW from the primitive mans, tnlting awny by it 
tenuucil matter comjHieing tho onvElop. 

That the division of BicU's cornel nroae (h>in a 
proved by a remuikable fact. The two porta into 
wi^rc almiKt equal in eizo and brilliancy, when ncorcit to the sun ; but at a 
mont considcrahU distaoco from him, one yrat nbouC eight times as larp) a» 
tha otiier, and shout four times as bright. Thia >]iowb tlint they difTcrod 
much in tJicir capabilities of affording mntorial for evaporation ; and it is 
prerisely what should occur if one were fluid and the other romposcd alnuut 
eirlaaivcly of lolid matter. On approaching the bud, the nebatous appen- 
dage of the flrat should swell by the uitroduciion of vapor, wliile tlie email 
amount of vapor contained in the other would he oaly rendered invisible by 
solar heat. Other comets manifest signs of timihir commoliinis; aod we 
cannot fail to rfcognixo the close relation between the agencies operating on 
our own globe and on the more bumble members of the totar family. 

OS THE CRAKD CCKEENTS OF ATMOSFHERIC CIRCTJLATIOir. 

The following is an abstract of a new tlicory of atmospheric circntation 
brought before the British Association, at Dublin, by Mr. J. Thomson ; — 

It has been asccrtiiincd as a matter of observation, that in latilndcs cx- 
Isndlng from alioul thirty degrees to tlie poles, the winds, while prevailing 
from west to east, prevail also in directions from llie equator towards the 
polos. Now ihii motion towards the pohss appears not to have been hitherto 
■alisfoctority explained. In fact it is the contrary motion to what is natur- 
ally to be expected when the theory of Halloy, which was given about the 
year 1686, and which appoara to affiSri the true key to the explanation of 
the trade winds, is followed up with respect to Ihc circnlation of the air in 
other latitudes than tlioso in wliich the trade winds occur. According to Ibis 
theory so applied, it would naturally be expected that t)io air. having risen 
to the upper re^ona of the atmosphere in a hot tone at the cqnator, should 
float towards the north and south polar rogionn in two grand apjicr 
retaining, as they pass to higher latitudes. Borne remains, not abstracted 
friction Bad odmixtaro with the currents below, of the rapid eqaati 
motion of about 1,000 miles per hour from west to east, which they ~ 
moving with the earth's surface at the equator. Also, it wonld be expevted 
that the air in the polar regions shonld have a prevailing tendency to siuk 
towards tho satfaco of the earth, in consequence of its increased density 
caused by rold ; and that it shoold tend to flow from the polar regions along 
the surface of the eartb, towards the equator, with a prevailing motion &om 
west to east in advance oTthe earth, until, by friction and impulses on the earth's 
surface, tho motiun in advance of the earth is retarded and countetaclcd. The 
theory, however, thus doduccd, ia found in one essential point to be controverted 
by observations. Thia point is what was slated in the outset of tlie present 
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clc, namely, that the prevailing winds on the surface of the earth in latitudes 
higher than thirty degrees, arc, -while blowing from the west, as should be 
expected, found to blow more towards the poles than from the poles ; and 
thus do not move as if impelled along the surface of the earth from polar to 
equatorial regions by an augmented pressure due to condensation by cold in 
polar regions, and a diminished pressure due to rarefaction in the equatorial 
regions. Observations being thus at variance with the only obvious theory 
proposed, the circumstance in question has been commonly regarded as 
rather paradoxical ; and Lieut. Maury found himself forced into supposing 
an entire reversal in latitudes above thirty degrees of the great circulation 
just described. Mr. Thomson regards Lieut. Maury's supposition as being 
entirely unsupported by the known physical causes of the atmospheric mo- 
tions. He, on the contrar}', maintains that the great circulation alreaily 
described does actually occur, but occurs subject to this modification, that a 
thin stratum of air on the surface of the earth in the latitudes higher than 
thirty degrees — a stratum in which the inhabitants of those latitudes have 
their existence, and of which the movements constitute the observed winds 
of those latitudes — being, by friction and impulses on the surface of the 
eartli, retarded with reference to the rapid whirl or vortex motion from west 
to east of the great mass of air above it, tends to flow towards the pole, and 
actually does so flow, to supply the partial void in the central parts of that 
vortex, due to the centrifugal force of its revolution. Thus it appears that, in 
temperate latitudes, there are three currents at different heights ; — that the 
uppermost moves towards the pole, and is part of a grand primary circula- 
tion between equatorial and polar regions ; — that the lowermost moves also 
towards the pole, but is only a thin stratum forming a part of a secondary 
circulation ; — that the middle current moves from the pole, and constitutes 
the return current for both the preceding ; — and that all these three currents 
have a prevailing motion from west to east in advance of the earth. 
This is the substance of Mr. Thomson's theory ; and he gives, as an illus- 
tration, the follomng simple experiment : — If a shallow circular vessel, 
with flat bottom, he filled to a moderate depth with water, and if a few small 
objects, ver}" little heavier than water, and suitable for indicating to the eye 
the motions of the water in the bottom, be put in, and if the water be set to 
revolve by being stirred round, then, on the process of stirring being ter- 
minated, and the water being left to itself, the small particles in the bottom 
will be seen to collect in the centre. They are evidently carried there by a 
current determined towards the centre along the bottom, in consequence of 
the centrifugal force of the lowest stratum of the water being diminished in 
reference to a strata above through a diminution of velocity of rotation in 
tlie lowest stratum by friction on the bottom. The particles being heavier 
tlian the water, must, in respect of tlicir density, ha\'c more centrifugal force 
than tlie water immediately in contact witli tlicm ; and must, therefore, in 
tliis respect liave a tendency to fly outwards fronj the centre, but the flow of 
water towards the centre overcomes this tendency and carries them inwards ; 
and thus is tlic flow of water towards the centre in the stratum in contact 
with the bottom palpably manifested. 

35 
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Lactic acid in vegetables, 336 
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length of, 221 

Light, interference and refraction of, 211 
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Liglit, relation of gold to, 217 
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Lightning Conductor, now, 152 
I^ightning, ])hotograj)hic elfects of, 
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Liquors, to prevent boiling over, 103 
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Lunar and terestrial motions secular 
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Marble, imitation of (penrhyn), 106 

Measurement, standard for micromc- 
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Mercury, heat-conducting power of, -200 
Metal, experiments on the transmuta- 
tion of, 270 
Metals, change of position of the par- 
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Metals, influence of on radiant heat, 20G 
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3Ieteors, periodic, height of, 400 
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Micrometric measurement, standard 
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Microscopic collection of Prof. Bailey, 3S6 
Military resources of France, * 23 

Milk, artificial, 340 
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Mist, vesicular, theory of, 265 
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3Ioon, has it an atmosphere ? 3.15 
Mortars, construction of 33 inch, 87 
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Mountains of X. Carolina, height of, 858 



93 
251 
337 



Obituary for 1857, 410 

Oils, Fats, &c., improvement in the 
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Oil, Linseed, new method of treating, 309 
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Photography, miscellaneous improve- 
ments in. 231 
Photograpns of fixed stars, 227 
Photographs, transparent enamel, 232 
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ANNUAL OF SCIENTIFIC DISCOVERY; 

Or, Year Book of Facts in Science and Art. By David A. Wells, A. M. 12mo,t 
cloth, S1.25. ' 

This work, commenced in the year 1850, and issued in tlic month of January, annually, embraces 
an enumeration and description of every important Invention, Discovery, or Scientific Theory, re» 
ported during the year. Each volume is distinct in itself, and contains ektiuelt xkw uatxbb, 
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LAKE SUPERIOR; 

Its Physical Character, Vegetation, and Animals. By L. Agassiz, and others. One 
volume, octavo, elegantly Illustrated. Cloth, §3.50. 

THE PLURALITY OF WORLDS. 

Kew Edition. "With a Supplemetjjtary Dialogue, in which the author's review- 
ers are reviewed. 12mo, cloth, $1.00. 

This masterly production, which has excited so much interest in this country and in Europe, will 
now have increased attraction in the Supi»lemext, in which the author's reviewers are triumphantly 
reviewed. 

COMPARATIVE ANATOIMY OF THE ANBIAL KINGDOM. 

By Prof. C. Th. Vox Siebold and H. STA^'2fIUS. Translated, with Notes,. Ad- 
ditions, &c., By Waldo J. Buunett, M. D. One vol., octavo, cloth, ^.00. 

This is unquestionably the best and most complete work of its class ever yet published. 
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THE FOOTPRINTS op the CREATOR: 

or, The Asterolepis of Stromness. With 
Illustrations. Memoir of the Author by 
Louis Agassiz. 12mo, cloth, $1.00. 

MY SCHOOLS and SCHOOLMASTERS ; 

or, The Storv of my Education. With 
an elegant Likeness. 12mo, cloth, $1.25. 

This is a personal narrative of a deeply interest- 
ing and Instructive character, concerning one of 
the most remarkable men of the age. 



THE OLD RED SANDSTONE; or, New 
Walks in an Old Field. Illustrated with 
I'latcs and Geological Sections. 12mo, 
cloth, $1.00. 

FIRST nrPRESSIONS OF ENGLAND 
AND ITS PEOPLE. With a fine En- 
graving of the Author. 12mo, cl., $1.00. 

A thrillingly interesting, and very instructive 
book of travels ; presenting the most perfectly life- 
like views of England and its people, to be round 
in the language. 



Dr. Bucklajtd BaXd, " Ho would give his left hand to possess such powers of descriptioa as thii 
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THE NATURAL HISTORY OF THE HUMAN SPECIES. 

Its Tj-pical Forms and Primeval Distribution. By Charles Hamilton Smith, 
Willi an Introduction, containing an Abstract of the Views of Blumenbach, 
l*richard, Bachman. Agassiz, and other writers of repute. By Samuel Kitkb- 
LAND, Jr., M. D. With elegant Illustrations. 12mo, cloth, $1.25. 

It is a book of learning, and full of interest, and may be regarded as among the comparatlyely ftw 
real contributioDS to science. — [Christian Witness. 
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TnESAUBUS OF EXGIJSII WORDS AND PHRASES. 

So classified and arranged as to facilitate (ho expresidon of ideas, and assist in literary 
comi)08ition. Bv 1*eteh 3Iai:k Kogkt. Itevl^t'd and Edite<l, with a List of 
Foreiffn Wordn £)etlned in Engli>h, and other a<lditions, by Barxas Sears, D.D., 
President of Brown Univeiijity. A Tsow American, from tlie late stereotjrj^ 
London edition, with Additions and Impuovemiints. 12mo, cloth, $1.50. 

This edition contains important additions of words and phrases XOT ix the Eicolisu kditiox, 
making it in all respects uouk full and peukect thax the autuub's euitiox. The work 
has already become one of standard authority', both in this country and in Great Britain. 

TILE ELEMENTS OF GEOLOGY. 

iVdaptcd to Schools and Collcires. "With numerous Illustrations. By J. E. L003118. 
J^'wisburg University, Ta. 12nio, clotli, 75 cts. 

It is surpassed by no work before the American public. Wc hope that every teacher among our 
readers will examine the work and put tiic jukIucss of our remarks to the test of his judgment and 
experience. — M. B. Axdkbsox, LL. D. — [Prcs. of Uochcster University, N. Y. 

This is just such a work as is needed for all our schools. It should take its place aa a text-book la 
all the schools of the land. — [N. Y. Observer. • 

THE EARTII AND MAN. 
By Trof Arnold Guyot. "With Illustrations. 12mo, cloth, $1.25. 

INFLrENCE OF THE HISTORY OF SCIEXCE ITON I^TELLECTUAI EDrCATIOX. 
By "William "Whewell, D. D. 16mo, cloth, 25 cents. 

PRINCIPLES OF ZOOLOGY. 
"With Ilhistrations. By Louis AfJASsiz and ArcirsTUS A. Gould. 12ra0j cloth, 81. 

ThiH work places iis in possession of iiifurination liulf a century in advance of oU. our elementary 
works on tliia 8ulij«'ct. — Pkof. James Hai.l. 

A work emanating from so higii a source hardly requires commendation to give it currency. Simple 
and elementary in its style, full in its illustrations, comprehensive in its range. — [Siliiman'a Journal. 

Tlie best book of the kind in our language. — [Christian Examiner. 

Zoology is an interesting science, and is here treated with a masterly hand. — [Scientific American. 

THE LANDING AT CAPE ANNE; 

Or, The Charter of tlio First rcrmanent Colony on the Territory of the Massachusetts 
Company. Now discovered and first i)ul)lisljed from the original manuscript, p.v 
John Winqatjj: Tiioknto>\ Octavo, cloth, ;?1.50. 

GEOLOGICAL MAP OF THE UNITED STATES AND BRmSH PR07IXCES. 

With an Explanatory Text, Geolofrical Sertionp, and Plates of the Fossils which 
characterize the Formations. By Jules 31aucc>u. Two volumes. Octavo, cloth, 

83.00. 

oy Tlie Map is elegantly colored, and done up with linen cloth back, and folded in octay> 
fbnu, with tlxick cloth covcrB. 

KNOWLEDGE IS POWER. 

A view of the Productive Forces of Modem Society, and the Results of Lahor, Capi- 
tal and Skill. By CiiARi.Kfl Knioiit. "With numerous Illustrations. American 
edition. Pevised, with Additions, by David A. Wells, editor of the " Annual 
of Scientific Discovery." 12mo, cloth, $1.25. 
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CTCIOPIDLV OF ANECDOTES OF UTEMTCRE AND THE FINE ARTS. 

A choice selection of Anecdotes of the various forms of Literature, of the Arts, of 
ArchitecturCj Engravings, Music, Toetryj Painting and Sculpture, and of the most 
celebrated Literary Characters and Artists of different Countries and Ages, &c. 
By Kazlitt AlRVINE, A. M. With numerous Illustrations. 725 pages, octavo, 
cloth, $3.00. 

This ia unquestionably the choicest collection of axecdotes <^ver published. It contains threk 
THOUSAND AND FORTY ANECDOTES, and more than OX E hundred axd fifty Illustrations. 
It is admirably adapted to literary and scientific men, to aiiists, mechanics, and others, as a Dic- 
tionary FOB REFERENCE, in relation to facts on the numberless subjects and characters intro- 
duced. 

EITTO'S POPULAR CYCLOPMA OF BIBLICAL LITERATURE. 

Condensed from the larger work, by the author, John Kitto, D. D. Assisted by 
' Jamks Taylor, D. D. With over 600 Illustrations. Octavo, 812 pp., cloth, ^.00. 

This work answers the purpose of a commentary, while at the same time it fkirnishes a complete 
Dictionary of the Bible, embodying the products of the best and most recent researches 
in biblical literature, in which the scholars of Europe and America have been engaged. It is no< 
only intended for ministers and theological students, but is also particularly adapted to parentff 
Sabbath-sch<^l teachers, an^ the great body of tlic religious public. 

HISTORY OF PALESTINE. 

With the Geography and Natural History of the Country, the Customs and Institn- 
tions of the Hebrews, etc. By Johii Kitto, D. D. With upwards of 200 Illus- 
tratious. 12mo, cloth, $1.25. 

Beyond all dispute this is the best historical compendium of the Holy Land, firom the days of 
Abraham to those of the late Pasha of Egypt, Mehemet Ali. — [Edinbui^h Beview. 

ISST* In the numerous notices and reviews, the work has been strongly recommended, as not only 
admirably adapted to the family, but also as a text-book for Sabbath and week pay schools. 

CHAMBERS'S CYCLOPiEDIA OF ENGLISH LITERATURE. 

Two larf^e imperial octavo volumes of 1400 pages; with upwards of 300 elegant Illus- 
trations. By KoBEKT CuAMBBAS. Embossed cloth, $5.00. 

Tliis work embraces about OXK thousaxd authors, chronologically arranged and classed 
as Poets, Historians, Dramatists, Philosophers, Metaphysicians, Divines, etc., with choice selections 
from their writings, connected by a Biographical, Historical, and Critical Narrative; thus presenting 
a complete view of English literature from the earliest to the present time. Let the reader open 
where he will, he cannot fail to find matter for profit and delight. The selections are gems — 
Infinite riches in a little room } in the language of another, ** A WUOLK EiroLisu Libbast rusKO 

DOMTX INTO ONE CHEAP BOOK 1" 

CHAMBERS'S mSCELLANY OF TSEFUL AND ENTERTAINTNG KNOWLEDGE. 
By William Chambeks. With Illustrations. Ten vols., 16mo, cloth, $7.00. 

CHAMBERS'S HOME BOOK AND POCKET I^nSCELLANY. 

A choice Selection of Interesting and Instructive Reading for the Old and the Young. 
Six vols. 16mo, cloth, S3.00. 

This work is fully equal, if not superior, to either of the Chambers's other works In Interest, 
tontaining a vast fund of valuable information, furnishing ample variety for every class of readers. 

CHAMBERS'S REPOSITORY OF INSTRrCTIYE AND AMUSING PAPERS. 
With Illustrations. lOmo, cloth, bound. 4 vols, m two, .*$1.75 : and 4 vols, in one, 81-60. 
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PLEASANT PAGES FOR YOUNG PEOPLE; 

Or, Book of Ilome Education and Entertainment. By S. Trout Newcombb. 

Willi nunieruuri lllustrutiunri. lUmo, clulii, 75 cts. 

Designed fi>r the pleasure and profit of young people. The grent variety of subjects presented, 
connisting of Mural lA'ssons, Natural History, Ilistorj-, Travels, Physical Geography, Object Lressons, 
])rawing ajuX Penipcctivo, Music, Puttry, &c., and withal, bo skilfally treated as to make truth simple 
Bud attractive, renders it oaaduilrablc fiunily book for Hummcr days and winter cvcnlugs. 

YOUNG AMEPtlCANS ABRO.VD; 

Or, Vacation in Europe. A Tourthrouj^h (ireat Britain, France, Holland. Belgium, 
(lermauy and Switzerland. By John OvKUTo^' Cuocles, D.D., and Ids l*upii8. 
Witli elegant Illustrations. lOino, cloth, 75 cts. 

f This is a highly entertaining work, ctnbracing more real mformation, sucli as every one wishes to 
know about Europe, than any other book of travels ever published. 

THE ISLAND HOME; 

Or, the Young Castaways. By CuuiSTOPUEii Komaunt, Esq. With elegant Illus- 
trations. lOmo, cloth, 75 cts. 

A new and exceedingly captivating " Robinson Crusoe" story. 

THE AMERICAN STATES:MAN; 

Or, Illustrations of the Life and Character of Daniel Webster; for the Entertainment 
and Instruction of American Vouth. By Josepu Ba2svai{.i>, A.M. With numer- 
ous Illustrations. IGmo, cloth, 75 cts. 

TUB GUIDING STAR; 

Or, the Bil)lo (Jod's Message, liy Louisa Taysox Hopkixs. 16mo, cioth, 50 cts. 

An exceedingly interesting and instructive work for youth, on the evidences of Christianity. 

THE AIM\\rELL STORIES. 

OSCAIl ; or, Tlio Txn' Avlio had his own CJJN'rC)X: or. Boy-Life in the Country. 
Wa} . iGnio, cloth.'^'ik, <i3 cts. [ l(5niu. clotli, j^iit.'f^o cts. 

ELLA ; or. Turning Over a Xew Leaf. With Illustrations. IGmo, cloth, gilt, G3 cts. 

CJ" The nlxn-e volumes nre uniform in si/.e and style, and while eaeh is intended to he coinpleto 
and independent of it?elt', the series ■« ill ])c connected by a partial identity of cliaractcr, localities, &c. 

AMERICAN HISTORIES, BY JOSEPH BAISTVARD, A. M. 

rLY.MOlTIt AND THE TlLdlJIMS ; PiOMAXCE OF A:\n:UI('AX llLsTOTlY; 

or. Incich-nts of A(henture in the lii-- or. an A.ecoinir of the Kai'ly Settlement 
torv of th<! First Settlers. ^Vith lllus-, of Noi1h (arolina and Virginia. With 



trations. l»)ino. ch)th, (iO cts. 



Illustrations. IGmo, cloth, GO cts. 



KOVELflES OF Tin: NEW WOULD. TKAOIC SCENES in the History of 
The Adventures and Di>coveriL's of the .Maiyland and tiie Old Erench War,''\vith 
I'iist FiXplorers of Nortli America. Withj various i:iter('stin«? events occurring iu 
lllustratioiiS. IGnio, cloth, GJ els. the early history of Amei-ica. With 

I Illustrations. iGnio, cloth, GO cts. 

WORKS BY THE REV. HARVEY ISTE'WCOMB. 
nOWTOBE A3LVX. A Book for Bovs ; HOW TO B.E A LADY. A Book for 



contaiuinic useful Hints on th(; Forma- 
tion of Character. ('U)th, ^ilt, 50 cts. 



(iirls ; eor.tainin<^ useful Hints on tlio 
F^orniation of < "haraeter. CI., gilt, 50 cts. 



ANECDOTFS FOB l>>OVS. Entertaininjr ANECDOTES F^Oll GIKLS. Entertain 



Anecdotes and Narratives, illustrative 
of J'rincii)les and Cliaract»er ISmo, 
cloth, gilt, 42 cts. 



ing Anec<lotes and Narratives, illustra- 
tive of Erineijjles and Character. ISmo, 
cloth, gilt, 42 cts. 
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VALUABLE WORKS FUBLISHEB BY GOULD &o LINCOLN, BOSTON 



THE CRUISE OF THE NORTH STAR; 

A Narrative of the Excursion of Mr. Vanderbilt's I'artv, in her Voyage to England, 
Kussia, Denmark, France, Spain, Italy, Malta, Turkey, Madeira, etc. By Eey. 
John Ovekton Choulks, D. D. With elegant Illustrations, etc. 12mo, cloth, 
gilt back ^nd sides, $1.50. 

VISITS TO EUROPEAN CELEBRITIES. 
By the Eev. William B. Speague, D.D. 12mo, cloth, $1.00. 

A series of graphic and life-like Personal Skctclics of many of the most distinguished men and 
"women of Europe, with whom the autlior became acquainted in the course of several European tours, 
■where he saw them in tlieir own liomcs and under the most advantageous circumstances. " It was my 
uniform custom, after every such interview, to take copious memoranda of tlie conversation, includ- 
ing an account of the uidividual's appearance and manners ; in short, defining, as well as I could, 
the whole impression which his physical, intellectual, and moral man had made upon me." From 
the memoranda tlius made, the material for the present instructive and exceedingly interesting 
volume is derived. Besides these " pen and ink " sketches, the work contains the novel attractio& 
of a FAC SiMiLB OF TUK siGXATL'BE of coch of the persous introduced. 

PILGRBIAGE TO EGYPT; EXPLORATIONS OF THE NILE. 

With Obsen-ntions, illustrative of tlie Manners, Customs, etc. By Hon. J. V. C. 
jgMiTU, M. D. With numerous elegant Engravings. 12ino, cloth, $1.25. 

THE STORY OF THE CAMPAIGN. 

A complete Narrative of the War in Southern Russia. Written in a Tent in 
the Crimea. By Major E. Bruck IIamley, author of "Lady Lee's Widovsrhood." 
With a new and comi)lcte Jilap of the Seat of War. 12mo, i)ai)er covers, 87J cts. 

POETICAIi AATORKS. 



jnLTON'S rOETICAL WORKS. With 
Life and Elegant Illustrations. 16mo, 
cloth, $1.00,- line cloth, gilt, $1.25. 



POETICAL WORKS OF SIR WALTER 
SCOTT. With Life, and Illustrations on 
Steel. 16mo, cl., $1 ; line cl., gilt, $1.25. 



COMPLETE I'OETICAL WORKS OF WILLIAM COWPER. With a Life, and 
Critical ^Notices of his Writings. Witli new and elegant Illustrations on Steel. 
16mo, cloth, $1.00; fine cloth, gilt, $1.25. 

Duf" The above Poetical Works, by standard authors, are all of uniform size and style, printed on 
fine paper, from clear, distinct type, with new and elegant illustrations, richly bound in full gilt, and 
plain ; thus rendering tliem, in connection with the exceedingly low price at which they are 
offered, the cheapest and most desirable of any of the numerous editions of thes« author's works now 
in the market. 

LIFE AND CORRESPONDENCE OF JOHN FOSTER. 

Edited by J. E. Ryla:nd, with Kotices of Mr. Foster as a Preacher and a Com- 
panion, liy John Shei'Pard. Two volumes in one, 700 pages. 12mo, cloth, $1.25. 

In simplicity of language, in mtyesty of conception, in the eloquence of that conciseness which con- 
veys in a short sentence more meaning than the mind dares at once admit, — his writings are 
unmatched. — [North British Review. 

GUIDO AND JULIUS. 

TTie Doctrine of Sin and the Proi)itiator; or, the True Consecration of the Doubter. 
Kvhibited in the Correspondorice of two Friends. By Fuederick Augustus O. 
Tiiolucii, I). D. Translated by Jonathan Edwards Rylakd. With an Intro- 
duction by John Tye Smith, D, D. 16mo, cloth, GO cents. 



NEW AND COMPLElE CONDENSED CONCORDANCE 

To the Holy Scriptures. By Alexander Cruden. Revised and re-edited by Rer. 
David Kincj.L.L. D. Octavo, cloth backs, $1.25; sheep, ^1.50. 
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IMPORTAIST NEW WORKS. 

THE TESTIMONY OF THE ROCKS : or, Geology in its Bearings on 
the two Theologies, Natural and Revealed. By Hugh Miller. " Thou shalt be 
in league with the stones of the field." — Job. With numerous elegant illustrations, 
12mo, cloth, S1.25. 

Tlic completion of this important work employed the lost hours of the lamented author, and may 
be considered his greatest and in fact his life work. 

MACAULAY ON SCOTLAND. A Critique. By Hugh Millek, 
Author of *' Footprints of the Creator,^' &c. 16mo. flexible cloth, 25c. 

"When we read Macaulay's last volumes, we said that they wanted nothing but the fiction to vaslka 
§00. cpLc poem; and now it seems that they are not wanting even in that.— Fubitan Bbcordxb. 

He meets the historian at the fountain head, tracks him through the old pamphlets and newspapers 
on which he rclied,and demonstrates that Ins own authorities are against Imn.— BosTOir Tbanscbift. 

THE GREYSON LETTERS. Selections from the Correspondence of 
R. E. H. Greysox, Esq. Edited by IIenbt RogebS; Author of <<Ihe Eclipse of faith.'' 
12mo, cloth, $1.25. 

*'Mr. Greyson and Mr. Bogers are one and the same person. The whole work is firom his pen | 
and every letter is radiant with the genius of the author of the ' Eclipse of Faith.' " It discusses a 
wide range of subjects in the most attractive manner. It abounds in" the keenest wit and humor, 
satire and logic. It fairly entitles Mr. Bogers to rank with Sydney Smith and Charles Lamb as a 
wit and humorist, and with Bishop Butler as a reasoner. 

If Mr. Bogers lives to accomplish our expectations, we feel little doubt that his name will share, 
with those of Butler and Pascal, in the gratitude and veneration of posterity. — Loitdok Qu artkrlt. 

Full of acute observation, of subtle analysis, of accurate logic, fine description, apt quotation, pithy 
remark, and amusing anecdote. ... A book, not for one hour, but for all hours; not for one mood, 
but fbr every mood, to think over, to dream over, to laugh orer.— Bosxoir Joubxal. 

A truly good book, containing wise, true and original reflections, and written in an attractive style. 

— Hon. Gbo. S. Uillaso, LL. D., in Boston Courier. 

Mr. Rogers has fbw equals as a critic, moral philosopher, and defender of truth. . . . This volume 
is ftill of entertainment, and fUll of food for thought, to feed on. — Fhiladelpuia Fbesbttkbian. 

The Letters are intellectual gems, radiant with beauty and the lights of genius, happily inter- 
mingling the grave and the gi^. — Chbistiait Obsbbvbb. 

ESSAYS IN BIOGRAPHY AND CRITICISM. By Peteb Batne, 
M. A., Author of << The Christian Life, Social and Individual." Arranged in two Sebies, 
OR Paats. 12mo, cloth, each, $1.25. 

This work is prepared by the author exclusively for his American publishers. It includes eigh« 
^n articles, viz.: 

First Series :— Thomas De Quincy. — Tennyson and liis Teachers. — Mrs. Barrett Browning. 

— Becent Aspects of British Art. — John Raskin. — Hugh Miller. — The Modern Novel ; Dickens, &c. 

— Ellis, Acton, and Currer Bell. — Charles Kingsley. 

SECOirD Series : — S. T. Coleridge. — T. B. Macaulay. — Alison. — "Wellington. — Napoleon. — 
Flato. — Characteristics of Cluistiaa Civilization. — Education in the Nineteenth Century. — The 
Pulpit and the I^ress. 

LIFE AND CHARACTER OF JAMES MONTGOMERY. Abridged 
from the recent London, seven volume edition. By ]\Iiis. II. C. Knight, Author 
of '' Lady Huntington and her Friends,'- &c. With a line likeness and an elegant 
illustrated title page on steel. 12mo, cloth, $1.25. 

This is an original biography prepared from the abundant, but ill-(ll?ested mntorials con- 
tained in the seven octavo volumes of tlie I^ondon edition. The grcnt Imlk of that work, together 
^ith the heavy style of its literary e.ieji'.lioji, Jnust necessarily prevent ^ts republication in this 
country. At the same time, the fJiri'jt*A'> ^ut/': in America will exjuTt isoine memoir of a poefr 
whose hymns and sacred melodies ha' e J'-cn t'c I '/' iig^t of every houseliokl. Tbis work, it is confi- 
dently hoped, will fully satisfy tlio piti? i i'r/r; M. is prepared by one who lias already von distin- 
Kuishcd laurels in tliis department o1 htnt*c fi (x) 




DIARY AND CORRESPONDENCE OF THE LATE AMOS LAW 
RENCE ; with » brief neooant of Kime Incident to liis Life. Edited by bin ma, 
William B. Lawbbbci, M. D. With Aae atuel PoitrBits of Alios Dud Abbott 
LiWRKHCK, au Enin-iivinB of tli»lr Blrtli-plBce, n F>u-«lmllu page of Mr. Law- 
roncc's Hsnd-wrlUui!. aud a DDniDDi Index. OclBvo editioa, slolb, Sl.sa. Itoyal 
' duodeoimD edllioii, SiJM. 

ThiB vnrk mw flnt Dnbtlalied In tn el 

allr iow price ufMlM Atlha wlloitai. 

were dcalruun orcirciiIatinE !lie work— to remarlubly at 
to young men— gTomiioiMly, and iirgiriojr those ofi — ■*- 

onportunlty of poMtaaIng- 11, Uw royal aoodeoimcL, __ . , — , 

yarritig from the other edltloii, only in u leduntlotitatheiiizelallowiiiglaaiiu 
and tlie bbrbituoftliepiipir. 

Witliln six maDUu after tbo Iti^ piiblientlon of thla work, imchIs-ivhi (1oi»mi1 
copfs bid been sold. Tliia exlnordiuarv eiln Is to be acBooiited tbr by the eluinMiter 
orthe mBD aad the metju of Ibe book. It f> tlie memoir of ■ Boston mercbuit, who 
beeame diBtlDgiiiillKd farhia great weiltlii but more diningulehed for the mumerla 
ntaiah beuaea It. It la the Dicmoir of a man, wlio, eommuDClDg bDHDEsii with only 
SB), gave away in publlo and iirivate ohartlles, rtwirie *ii It/ti'i"' more, probably 

.k.^ II i_ •"leTHai. It id «ib«laiitliilly au Diuutfoerap**, gontaioiiiit 
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VALUABLE WORKS. 

BTN'OWLEDGE IS PO'tt^ER: A View of thk PHonccnTE Fouce! o» 
MoDEBH SociETV, End <lie Kemlt of X^bor, CRpilal, and Skill. By Ciiahles 
Khioht. Ameriran edlllou, wllh Addlliona, by David A. Wkmji, Ediior of 
"Annual of SoientiHo DiEcovery," Sia. VfUh unmeroiu JllastratioDS. IZmo, 
olatb. ei.£5. 






UbojlhlibiukiuiddUlEenUT 



MT SCHOOLS AKD SC3IOOLMASTEES ; on, The Htort op mt 
EBncATios. BvHnHH MiLLtiL, sutlior gf "Old Bed SanrtstoBe," "FootprhiM 
ofllie Ctealor," '-Mj First ImpnAsiaae of EnglBiid," etc. Umo, clotb. Sl.Sfi. 
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NEW AND VALUABLE WOBKS 
MENTAL PHILOSOPHY; 

ISCtCDIBB THE INTELLECT, TnB SUSPIDILITIEH, iSD TUB WlLL. Rv JOBBPB 
HATEN, PaOFESaOH OV iTfTRLLEtrtlAL AHU MOLtAli FlllLOaoi'IlY^, AUQEB^l 

CoLLBOB. Boyal I2mo. cloth, $1.S0. 
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L viiy Moml lUlKyliy ill 



Us. Thl# point, wUtih bu bewi gretHy overlooked by writen on mentoL Klcnce. Prof. Hive 
jUBde ■ ipeGiBtity, It hMA AMI Jifm fmuwnn itud^ to nUify hinuelf In obliining n tnu reiutL 
4. THflDiHToKT ABD LirEBATUBEoreBebtaplcuenudethflaubJectDfipediilBtlenUoD. 1 



BmUioniBq phlL«aphy hu hltltt^rtD be 



THE "WITNEBS OF GOD ; or The Notural ETidencc of His Being and 
PsrtlMiUoiii, BA the Creator md Gorenior of Iho World, nnd tbe prMumptionfl 
-whicli it nabnle In faror of n Sapcmalnnl Beielatioa of Qle Will. By Javes 
BtinuAHATj, D. D.p LL.D., Diiipity FroffeBsor In tbe Sew Colloge, EdinLiutBlii 
millMir of " Modem Atlieiam," etc. lamo, oluili, S1.2S. L, presi. 

GOTTHOLD'S EMBLEMS; or. In-risible thinga understood hy thinga 
mat arc made. Br Chhibtian SCKITEB, MiniBttrof Magdeburg In 16a. THnt- 
iRtnd from tlie tweiity-eiglitli Gennui edition, bj tlie Ker- Bobebi Mstzieb. 
ISmo, clotb. In prtss, 

THE EXTENT OF THE ATONEMENT jn its EdatioiiB to God and 
tlie Dnivcise. By Thohab W. Jejikvm, D. D. IZmo, ololh, 86 eta. Inprrss. 



GOULD AND LIi^GOLN, 

60 WASHIIIGTOH STREET, BOSTOS, 




_ SUmort UWnKKt LKniriB 

■iiliii 

3 bios OlS eit tii 



^ 



STANFORD UNIVERSITY LIBRARIES 
STANFORD, CAUFORNIA 94305-6004 



